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RTPHENYL SULFONAMIDES AS 
DUAL ANGIOTENSIN ENDOTHELIN RECEPTOR ANTAGONISTS 



5 The present invention relates to biphenyl sulfonamide 

compounds which are combined angiotensin and endothelin receptor 
antagonists, to methods of using such compounds in the treatment of 
conditions such as hypertension and other diseases, and to pharmaceutical 
compositions containing such compounds. 

10 

The present invention provides biphenyl sulfonamide compounds of 
the following formula I, enantiomers (including atropisomers), 
diastereomers, salts and metabolites thereof: 



15 
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is hydrogen, halogen, -CHO, alkyl, haloalkyl, (cydoalkyDalkyl, alkenyl, 
5 al^yl, alkoxyalkyl, haloalkojgrallqrl, alkoxy, arylojQr alkojQralkoxy, 

cyano, hydroxy, hydroxyalkyl, nitro, -CHCORisKORm), -(CH2),Y; 
with the proviso that when R, is B, R^ is not hydrogen, halogen, 
alkyl, haloalkyl, alkoxy, hydroxyalkyl, nitro, -(CK,)Jt^RJRyo 
-NHSO^R^^; 
10 R3 is heteroaryl; 

R^ and Rg are each independently alkyl, hydroxyalkyl, cycloalkyl, hydroxy 
substituted cycloalkyl, alkoxyalkyl, or hydroxy substituted 
alkoxyalkyl, or R^ and Rg together form a cyclobutyl, cyclopentyl, 
cyclohexyl, tetrahydrofuranyl or tetrahydropyranyl ring which may 
15 be optionally substituted with one or more hydroxy groups; 

Rg is alkyl, hydro^al^l, haloalkyl, hydroxy substituted haloalkyl, 
cycloalkyl, hydroxy substituted cycloalhyl, (cycloal^l)al^l, 
hydrojqr substituted (cycloallqrlXalliyl), aralkyl, alkoxy, hydroxy 
substituted alkoxy, alkoxyalkyl, hydro^gr substituted alkoxyalkyl, or 
20 -NRi«R,; 
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R, is -(CH,VCO A5> -(CH,)^.(C=0)NR,3R,„ -(CH,),-NR,,(C=0)NR,,R,„ 
-(CH,),-CH20H, -(CH2)„-(C=0)R,5, tetrazolyl, oxadiazolyl or 
triazolyl wherein said tetrazolyl, oxadiazolyl or triazolyl may 
optionally be substituted with hydrogen, alkyl, hydroxy or halogen; 
5 Rg, R^, R^^, Rio and R^^ are each independently hydrogen, halogen, al^l, 
hydroxyallqrl, cycloaliyl, (cycloalkyl)alkyl, aryl, heteroaryl, 
arylalkyl, allgrlthioalkyl, alkoxy or alkoxyalkyl, or R^ and R^ 
together with the carbon atom to which they are bonded form a 
cycloalkyl ring; 

10 R^i and R^^^ are each independently hydrogen, alkoxy, or together form a 
carbonyl; 

Rj3 and R^^ are alkyl or together form a five to six-membered ring; 
R^, Rjg and R„ are independently hydrogen, alkyl, hydroxyalkyl, 

cycloalkyl, (cycloalkyl)alkyl, alkoxyalkyl, aralkyl, heterocycloalkyl, 
15 aryl, heteroaryl or (CH2)^Q, or R,e and R^, may together form a four 

to six-membered heterocyclic ring; 
n is 1 or 2; 
w is 0, 1, or 2; 



Y is heteroaryl, -COOH, -COOR^g, -CONR,^^ -NR,^, -NR^^-ORjo, - 
20 NR,,(C=0)R22, -NR2i(C=O)NR,3R20, -N(R,g)-(alk)-NR2i(C=0)R,„ 
-NR,,(C=0)OR,3, -NR^^SO^R.^, -SO Q> E or S; 




O 




Ris O 
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5 



alkoxyalkyl, cycloallqrl, alkenyl, alkynyl, aryl, aralkyl, heteroaryl, 
or Rjg and may together form a four to seven-membered 
heterocyclic ring; 



R^3 and R^, are each independently hydrogen, alkyl or cycloalkyl, or may 
together form a three to seven membered cycloalkyl ring; 



X is 2, 3 or 4; 

10 RjB, and R^^ are each independently hydrogen, alkyl or cycloalkyl, or R^^ 
and may together form a three to seven-membered cycloalkyl 
ring; 

Rioi» Rio2> Rio3> and are each independently hydrogen, halogen, -CHO, 

alkyl, haloalkyl, (cycloalkyl)alkyl, alkenyl, alkynyl, alkoxyalkyl, 
15 haloalkoxyalkyl, alkoxy, alkoxyalkoxy, cyano, hydroxy, 

hydroxyalkyl, nitro, .CH(OR,3)(OR J, or <CH^\Y; 

wherein said rings; aryl alone or as part of another group; or 
heteroaryl alone or as part of another group may each optionally be 
substituted by one or more hydrogen, halogen, crjrano, alkyl, hydroxyallq^^l, 
20 alkoxy, nitro or trifluoromethyl groups. 

The compounds of the formula I and salts thereof may be used as 
combined endotheUn and angiotensin receptor antagonists. 

25 Compounds of the formula I and salts thereof wherein one or more, 

and especially all, of R^ R^, R3, R4, R5, Re$ R?* Rbi Rii> I^iu* I^i2» ^i&> 

^16> I^17> ^18> ^y ^20f ^> ^2S> ^5> ^26> ^27> ^lOP ^102> ^103> ^104> ^> ^> 
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Q, Z, and x are selected from the following definitions, are preferred 
compounds of the present invention: 




5 is alkyl, haloalkyl, (cycloalkyl)alkyl, alkoxyalkyl, haloalkoxyalkyl, 

alkoxy, alkoxyalkoxy, hydroxyalkyl, or -(CH2)^Y, or when is D, Rj 
is hydrogen, alkyl, haloalkyl, (cycloalkyl)alkyl, alkoxyalkyl, 
haloalko3Qrallqrl, alkoxy, alkojqralko^gr, hydroxyallrjrl, or 
(CH,)^Y; 

10 Rg is isoxazolyl, pyridizinyl, pyrazinyl or pyrimidinyl, each optionally 
substituted with one to three of the following substituents: 
hydrogen, halogen, cyano, alkyl, alkoxy, trifluoromethyl or nitro; 
R4 and R5 are each independently alkyl, cycloalkyl, or R^ and Rg together 
form a cyclobutyl, cyclopentyl or cyclohexyl ring; 
15 Rg is alkyl, haloalkyl, cycloalkyl or alkoxy; 
R, is -CO,R,„ .(C=0)NR A or -CH^OH; 

R3, R^, Rio and RigStre each independently hydrogen, halogen, alkyl, 

cycloalkyl, alkoxy or alkoxyalkyl; 
Rji and R^^ are each independently hydrogen, alkoxy, or together form a 
20 carbonyl; 

R,5, R^g and R^, are independently hydrogen, alkyl or cycloalkyl or R^^ and 

Ri7 may together form a four to six-membered heterocyclic ring; 
n is 1 or 2; 
w is 0, 1, or 2; 

-5- 
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Y is -C00Ri3, -NR,i(C=0)R,„ -NR2,(C=0)NR.9R,o, -NR,.(C=0)OR„, 
-NR,,SO^,-S03R«or Q ; 




X 



Ri3, Rjg, R20, R21 and R22 are each independently hydrogen, alkyl, cycloalkyl, 
5 or Rjg and R20 may together form a four to seven-membered 

heterocyclic ring; 

R23 and are each independently hydrogen, alkyl or cycloalkyl, or may 
together form a three to seven membered cycloalkyl ring; 

Z is oxygen, ^ or ; 
10 X is 2, 3 or 4; 

Rgg, Rj^fl and R^ are each independently hydrogen, alkyl or cycloalkyl, or 

and R27 may together form a three to seven-membered cycloalkyl 

ring; 

Riop ^m> Rio3> ai^d R104 are each independently hydrogen, halogen, alkoxy or 
15 alkyl.. 

Compounds of the formula I and salts thereof wherein one or more, 
and especially all, of R^, Rg, R3, R4, R5, ^e* ^io> ^ip Rna> ^is> Ri6> 

Rl7> Rl8» ^19> ^20? ^22* R23> ■R24> ^26* ^26> ^IDP ^102> ^lOSJ ^104> ^> ^» Q> 

Z, and X are selected from the following definitions, are more preferred 
20 compounds of the present invention: 
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la 



R,is A ^ D , 1 , G 0^ 

Re 



M 

Rj is alkyl, haloalkyl, (cycloalkyl)alkyl, alkoxyallq^l, haloalkoxyalkyl, 

alkoxy, hydroxyalkyl,or -(CH2)^Y; or when is D, Kg is hydrogen, 
5 alkyl, haloalkyl, (cycloalkyl)alkyl, alkoxyalkyl, haloalkoxyalkyl, 

alkoxy, alkoxyalkoxy, hydroxyalkyl, or -(CH2)^Y; 

R3 is isoxazolyl, optionally substituted with one or two of the following 
substituents: hydrogen, halogen, cyano, alkyl, alkoxy, 
10 trifluoromethyl or nitro; 

R4 and Rg are each independently alkyl, cycloalkyl, or R^ and Rg together 

form a cyclobutyl, cyclopentyl or cyclohexyl ring; 
Rg is alkyl, haloalkyl, cycloalkyl or alkoxy; 
is -CO2R16 or .(C=0)NRi6R„ ; 
15 R^, and R^o are each independently hydrogen, halogen, alkyl, cycloalkyl 
alkoxy or alkoxyalkyl; 
R,i and R^^^ together form a carbonyl; 

Rjg, and R^^ are independently hydrogen, alkyl, or cycloalkyl or R^g and 
R„ may together form a four to six-membered heterocyclic ring; 

20 n is 2; 

w is 0, 1, or 2; 

Yis .NR,,(C=0)R22, -NR,,(C=0)NR,;R^, -NR^,(C=0)0R,8, 
-NR^jSO^R.^, -SO^R^ or Q ; 
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Ri8> Ri9> ^o> R21 and are each independently hydrogen, alkyl, cycloalkyl, 
or and ^^^y together form a four to seven-membered 

heterocyclic ring; 

5 R23 and are each independently hydrogen, alkyl or cycloalkyl, or may 
together form a three to seven membered cycloalkyl ring; 

yi 

Z is oxygen, or ; 

X is 2, 3 or 4; 

Rgg, R^g and R^^ are each independently hydrogen, alkyl or cycloalkyl, or R^^ 
10 and R27 may together fonn a three to seven-membered cycloalkyl 

ring; 

Riop and Rio4 are each independently hydrogen, halogen, or alkyl. ' 

Compounds of the formula I and salts thereof wherein one or more, 
and especially all, of Rp Rj, Rg, R^, Rg, R^, R^, Rjo* Riu> ^is^ ^i9> ^2o> ^^2i> 
15 R22, R,3> ^27. Rioi> R102, Rio3> Rio4> w, Y, Q, Z, and x are selected 

from the following definitions, are most preferred compounds of the 
present invention: 




M ; 
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is alkyl, haloalkyl, (cycloalkyl)alkyl, alkoxyalkyl, haloalkoxyalkyl, 
alkoxy, alkoxyalkoxy, hydroxyalkyl, or -(CH2)^Y or when is D, 
is hydrogen, alkyl, haloalkyl, (cycloalkyl)alkyl, alkoxyalkyl, 
haloalkoxyallqrl, alkoxy, alkoxyalkoxy, hydroxyalkyl, or -{CHX^l 



R3 is isoxazol-5-yl or isoxazol-3-yl independently substituted with two of 
following substituents: alkyl or halogen; 
and Rg are each independently alkyl, cycloalkyl, or R^ and Rg together 
form a cyclobutyl, cyclopentyl or cyclohexyl ring; 
10 Rfi is alkyl, halo alkyl, cycloalkyl or alkoxy; 
R, is -CO^R^, or -{C=0)NR,eRi, ; 

Rg, E^ and R.^ are independently H, alkyl, cycloalkyl, alkoxy or 
alkoxyalkyl; 
n is 2; 
15 w is 0, 1, or 2; 



Y is .NR,,(C=0)R,„ -NR,,(C=0)NR,^, -NR,,(C=0)OR,3, -NR,,SO,R^ or Q ; 



R,g, Rjg, R20, R21 and R^^ are each independently hydrogen, alkyl, cycloalkyl, 
or R^a and R20 may together form a four to seven-membered 



Rjjg and Rj, are each independently hydrogen, alkyl or cycloalkyl, or may 
together form a three to seven membered cycloalkyl ring; 




O 



20 



heterocyclic ring; 




xis 2; 
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R25» Ri26 and are each independently hydrogen, alkyl or cycloalkyl, or R^^ 
and Rj, may together form a three to seven-membered cycloalkyl 
ring; 

Rioi. Rio2> Rio8> ai^d Rio4 are each independently hydrogen, halogen, or alkyl. 
5 Especially preferred are compounds where 

is selected from A, D, or E; 
R2 is selected from alkyl, alkoxyalkyl, and haloalkoiQrallqrl, and further 

selected from hydrogen when R^ is D; 
R3 is isoxazol-3-yl independently substituted with two of following 
10 substituents: alkyl or halogen; 

R4 and Rg together form a cyclobutyl, cyclopentyl or cyclohexyl ring; 
Rg is alkyl; 
R, is .(C=0)NR,eRi,; 

R3, Rg and Rj^ are independently alkyl or alkoxy; and 
15 Rioi, R102. Rio3» and R,o4 are each independently hydrogen, halogen, or alkyl. 



20 The following are definitions of terms used in this specification. 

The initial definition provided for a group or term herein applies to that 

group or term throughout the present specification, individually or as part 

of another group, unless otherwise indicated. 

The terms "alk" or "alkyl" refer to straight or branched chain 
25 hydrocarbon groups having 1 to 12 carbon atoms, preferably 1 to 8 carbon 

atoms. Lower alfcyl groups, that is, alkyl groups of 1 to 4 carbon atoms, 

are most preferred. 

The term "alkenyl" refers to straight or branched chain hydrocarbon 

groups having 2 to 12 carbon atoms, preferably 2 to 4 carbon atoms, and 
30 at least one double carbon to carbon bond, such as ethenyl. 

-10- 
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The term "alkynyr' refers to straight or branched chain hydrocarbon 
groups having 2 to 12 carbon atoms, preferably 2 to 4 carbon atoms, and 
at least one triple carbon to carbon bond, such as ethynyl. 

The term "alkoxy" refers to an alkyl group bonded through an 

5 oxygen (-0-). 

The term "aryloxy*' refers to an aryl group bonded through an 

oxygen (-0-). 

The term 'lihioalkyl" refers to an alkyl group bonded through a 
sulfer (-S-)- 

10 The term "carbonyF refers to the group -(C=0)-. 

The terms "ar" or "aryl" refer to phenyl, naphthyl and biphenyl. 
Phenyl is a preferred aryl group. Aryl groups may be optionally 
substituted with one or more (such as one to three) of the following 
substituents: hydrogen, halogen, cyano, alkyl, alkoxy, nitro or 
15 trifluoromethyl groups. 

The term "cycloaH^l" refers to fully saturated cyclic hydrocarbon 
groups having 3 to 8 ring carbon atoms. 

The terms "halogen" and "halo" refer to fluorine, chlorine, bromine 
and iodine. Haloallqrl refers to an alkyl chain substituted with from one 
20 to three halogens. 

The term Tieteroaryl" refers to furyl, thienyl, pyrrolyl, pyridyl, 
pyrimidyl, p5n"a2inyl, pyridazinyl, triazinyl, oxazolyl, isoxazolyl, thiazolyl, 
isothiazolyl, oxadiazolyl, thiadiazolyl, imidazolyl, triazolyl, and tetrazolyl, 
each of which may optionally be substituted where appropriate by one or 
25 more (such as one to three) of the following: hydrogen, halogen, cyano, 
alkyl, hydroxyalkyl, alkoxy, nitro or trifluoromethyl. 

The terms "heterocyclic" or "heterocyclo" refer to optionally 
substituted, non-aromatic cyclic groups, for example, 4 to 7 membered 
monocyclic, 7 to 11 membered bicycUc, or 10 to 15 membered tricyclic ring 
30 systems, which have at least one heteroatom in at least one carbon 

atom-containing ring. Each ring of the heterocyclic group containing a 
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heteroatom may have 1, 2, 3 or 4 heteroatoms selected from nitrogen 
atoms, oxygen atoms and/or sulfiir atoms, where the nitrogen and sulfur 
heteroatoms may optionally be oxidized and the nitrogen heteroatoms may 
optionally be quatemized. The heterocyclic group may be attached at any 

5 heteroatom or carbon atom of the ring or ring system. 

Exemplary monocyclic heterocyclic groups include azetidinyl, 
pyrrolidinyl, oxetanyl, imidazolinyl , oxazolidinyl, isoxazolinyl, 
thiazolidinyl, isothiazolidinyl, tetrahydrofuranyl, piperidinyl, piperazinyl, 
2-oxopiperazinyl, 2-oxopiperidinyl, 2-oxopyrrolodinyl, 2-oxoazepinyl, 

10 azepinyl, 4-piperidonyl, tetrahydropyranyl, morpholinyl, thiamorpholinyl, 
thiamorpholinyl sulfoxide, thiamorpholinyl sulfone, 1,3-dioxolane and 
tetrahydro-l,l-dioxothienyl, and the like. 

The term *Ving" encompasses homocyclic (i.e., as used herein, all the 
ring atoms are carbon) or "heterocyclic" (i.e., as used herein, the ring 

15 atoms include carbon and one to four heteroatoms selected from N, O and 
/or S, also referred to as heterocyclo), where, as used herein, each of which 
(homocyclic or heterocyclic) may be satiu-ated or partially or completely 
unsaturated (such as heteroaryl), and each of which (homocydic or 
heterocyclic) may optionally be substituted by one or more (such as one to 

20 three) hydrogen, halogen, cyano, alkyl, alkoxy, nitro or trifluoromethyl 
groups. 

Throughout the specification, groups and substituents thereof may 
be chosen to provide stable moieties and compounds. 

The compounds of formula I form salts which are also within the 

25 scope of this invention. Reference to a compound of the formula I herein is 
understood to include reference to salts thereof, unless otherwise 
indicated. The term "salt(s)", as employed herein, denotes acidic and/or 
basic salts formed with inorganic and/or organic adds and bases. In 
addition, when a compound of formula I contains both a basic moiety and 

30 an addic moiety, zwitterions ("inner salts") may be formed and are 
included within the term "salt(s)" as used herein. Phaimaceutically 
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acceptable (i.e., non-toxic, physiologically acceptable) salts are preferred, 
although other salts are also useful, e.g,, in isolation or purification steps 
which may be employed during preparation. Salts of the compounds of the 
formula I may be formed, for example, by reacting a compound I with an 
5 amount of acid or base, such as an equivalent amount, in a medium such 
as one in which the salt precipitates or in an aqueous medium followed by 
lyophilization. 

The compounds of formula I which contain a basic moiety may form 
salts with a variety of organic and inorganic acids. Exemplary acid 

10 addition salts include acetates (such as those formed with acetic acid or 
trihaloacetic acid, for example, trifluoroacetic acid), adipates, alginates, 
ascorbates, aspartates, benzoates, benzenesulfonates, bisulfates, borates, 
butyrates, citrates, camphorates, camphorsulfonates, 
cyclopentanepropionates, digluconates, dodecylsulfates, ethanesulfonates, 

15 fumarates, glucoheptanoates, glycerophosphates, hemisulfates, 

heptanoates, hexanoates, hydrochlorides (formed with hydrochloric acid), 
hydrobromides (formed with hydrogen bromide), hydroiodides, 
2-hydroxyethanesulfonates, lactates, maleates (formed with maleic acid), 
methanesulfonates (formed with methanesulfonic acid), 

20 2-naphthalenesulfonates, nicotinates, nitrates, oxalates, pectinates, 
persulfates, 3-phenylpropionates, phosphates, picrates, pivalates, 
propionates, salicylates, succinates, sulfates (such as those formed with 
sulfuric acid), sulfonates (such as those mentioned herein), tartrates, 
thiocyanates, toluenesulfonates sudh as tosylates, undecanoates, and the 

25 like. 

The compounds of formula I which contain an acidic moiety may 
form salts with a variety of organic and inorganic bases. Exemplary basic 
salts include ammonium salts, alkali metal salts such as sodium, lithium, 
and potassivmi salts, alkaline earth metal salts such as calciimi and 
30 magnesium salts, salts with organic bases (for example, organic amines) 
such as benzathines, dicyclohexylamines, hydrabamines (formed with 
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N,N-bis(dehydroabietyl)ethylenediamine), N-methyl-D-glucamines, N- 
methyl-D-glucamides, t-butyl amines, and salts with amino acids such as 
arginine, lysine and the like. Basic nitrogen-containing groups may be 
quaternized with agents such as lower alkyl halides (e.g. methyl, ethyl, 

5 propyl, and butyl chlorides, bromides and iodides), dialkyl sulfates (e.g. 
dimethyl, diethyl, dibutyl, and diamyl sulfates), long chain haUdes (e.g. 
decyl, lauryl, myristyl and stearyl chlorides, bromides and iodides), 
aralkyl halides (e.g. benzyl and phenethyl bromides), and others. 

Prodrugs and solvates of the compounds of the invention are also 

10 contemplated herein. The term "prodrug", as employed herein, denotes a 
compound which, upon administration to a subject, undergoes chemical 
conversion by metabolic or chemical processes to yield a compound of the 
formula I, or a salt and/or solvate thereof. Solvates of the compounds of 
formula I are preferably hydrates. Any tautomers which may exist are 

15 also contemplated herein as part of the present invention. 

All stereoisomers of the present compounds, such as those which 
may exist due to asymmetric carbons on the R substituents, including 
enantiomeric forms (which may exist even in the absence of asymmetric 
carbons, e.g., atropisomers) and diastereomeric forms, are contemplated 

20 within the scope of this invention. Individual stereoisomers of the 
compounds of the invention may, for example, be substantially free of 
other isomers, or may be admixed, for example, as racemates or with all 
other, or other selected, stereoisomers. The chiral centers of the present 
invention can have the S or R configviration as defined by the lUPAC 1974 

25 Recommendations. 

The present invention can be applied to the extensive prior art in 
the field of angiotensin antagonists to obtain additional novel compounds 
possessing potent antagonist activity at both endothelin and angiotensin 
30 receptors. In particular, a large number of groups (known to be usefiil 



-14- 



wo 01/44239 PCT/USOO/33730 

within the field of angiotensin receptor antagonists) can be substituted at 
the R, position of Formula I without departing from the scope of the 
present invention. The table below outhnes examples of additional 
suitable groups. 

5 



Patent No. 


Description of R, 


JP 09291078 


Substituted imidazoles 


JP 09301956 


Substituted imidazoles 


JP 09323991 


carboxy methylidene (r^clohepta imidazoles 


WO 97/40040 


Pyrimidin-4-ones 


US 5674879 


tetrahydro-imidazopyridines 


WO 97/30036 


N-acylaminoacid derivatives 


JP 09110691 


Imidazotetrahydropyridines 


JP 08208640 


Benzimidazoles 


JP 08165292 


purine derivatives 


JP 08143552 


Cyclohepta imidazoles 


JP 08113572 


Imidazopyridines 


WO 96/10559 


Ureas 


EP 708103 


Imidazolones 


WO 96/08476 


Pyrimidinones 


JP 08041053 


Pyrimidines 


JP 08034780 


Cyclohept:imidazoles 


WO 96/05195 


naptho-fused lactams 


WO 96/04273 


It- 1 mmj 1 

x^yrazoies 


EP 696583 


Benzimidazoles 


JP 07316055 


Pyrimidines 


WO 95/34564 


Pyridylimidazoles 


JP 07309871 


Hydrazotriazoles 


WO 95/32198 


Pyridylimidazoles 


AU 95/16257 


Imidazopyridines 


WO 95/24902 


Imidazoles 


DE 4407488 


Pyridones 


WO 95/22543 


Imidazoles 


WO 95/21838 


Pyridylimidazoles 


JP 07157485 


fused pyrimidinones 


US 5411980 


N-arylsubstituted-l,2,4-triazolinones 


WO 95/16677 


pyrimidine/pyrimidinones 
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Benzazepin-3-yl-ureas 


WO 95/16692 


Benzazepin-3-yl-ureas 


US 5426105 


Dihydroimidazopyridines 


US 5424450 


Imidazolinones 


DE 4341453 


4-oxo-iinidazo-pyridines 


JP 07112975 


Amino-azoles 


DE 4339868 


4-oxo-imidazo-pyridazines 


WO 95/12598 


benzazepinyl urea macrocycles 


EP 648763 


Imidazoles 


WO 95/09632 


benzazepin«3-yl-ureas 


EP 647627 


pyridinones 


JP 07048357 


aminoacids 


WO 95/03290 


benzofused lactams 


DE 4342724 


2-0X0- 1,2-dihydro-pyridines 


WO 93/17023 


pjrrazolopyrimidines 


US 5385894 


6-amiiioquinazolines 


JP 07002776 


N-arylmethlpjoidines 


JP 06340668 


pjrrazolotiiazoles 


US 5380719 


quinoxalines and its N-oxides 


G6 2280438 


carboxymethylidene cycloheptimidazoles 


WO/95/00517 


imidazoles 


US 5378704 


benzo- and pyrido-l,2,4-thiadiazines 


JP 06287182 


alkylglycines 


EP 623610 


pyridine and pjn^idones 


US 5358947 


pyrazolotriazinones 


WO 94/22838 


pyrazoles 


EP 621276 


2,3,6-substituted quinazolinone derivatives 


WO 94/21629 


l-phenyl-imidazol-2-ones 


JP 06211814 


thioureas 


EP 618207 


5,8-dihydro-6H-pyrido-pyrimidin-7-ones 


DE 4305279 


triazolopjnrimidines 


WO 94717069 


pyrazoles 


WO 94/17067 


pyrimidones 


us 5338736 


2,3,6-substituted quinazolinone derivatives 


JP 06184086 


thioureas 


DE 4300912 


l-benzyl-l,2,3,4-tetrahydroquinazolin-2-onesor 


related analogs 


US 5330987 


pyridopyrimidinones 


EP 607077 


4-pyrimidinones 


WO 94/13675 


pyrazolotriazoles 


US 5326776 


5-membered heterocyclic rings comprising 1-4 N or 
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2 N and 1 0 and comprising 0-2 double bonds 


EP 602521 


imidazopjrridines 


\XTr\ CkA /I 1 Q7Q 


Dvri<looxa.ziiiones 


wo y4/llUi^ 


HinGntid^^ analosrs 


THTi cmi 001 
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JP 06100541 




WO 94/04516 
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heteroatoms 


JP 06087833 


vinyl imidazoles 




2-pyridoiies 




2-p3nddoiies 


JP 06073008 


d.l3\.\}A.y iUJLllCD 


JP 06072985 


UT6clo anu, tiiiUUJ.cao 


DE 4233590 


V^pn 71 in "i H fi 7 ftl PS 


JP 06065236 


ainy CLTO Dcnziixiiuazoiones 


JP 06056826 


qmnoxalines 


EP 589665 


4,5,6,7-tetrahydro-lH-iinidazo[4,5-c]pyridme-6- 




carboxamides 


JP 06041122 


QuluOXaillicb 


DE 4230464 


iiniQazoiyiDBnziiuiu.cLZiUico 


US 5296480 


^-alKyl-o,o, 1 ,o-LeLrajnyuxu'-pyiiuu K'±y<j ^/ 


nvri TTiidine-4- ones 




quinazolinones 




quinazolinones 




quinazolinones 




pvrazoles 


TTS fS290780 


Quinazolinones 


JP 06025250 


thieno[3,4-d]imida2oles 


JP 06025229 


imidazoles 


wo Q4-/03453 


pyrazolyl [4 ,3-c] pyridines 


WO 94/03449 


imidazoles 


WO 94/03435 


imidazole-5-carboxylic acids 


TIS 5288720 


quinazolinones 


JP 06016661 


imidazoles 


US 5284853 


quinazolinones 


US 5284852 


quinazolinones 


JP 06009638 


pyrazolopyrimidines 


WO 94/02467 


imidazoles 


US 5281604 


quinazolinones 


US 5281603 


quinazolinones 
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us 5281602 


pjniidopyrimidines 


DE 4224133 


benzimidazoles 


US 5276048 


imidazoles 


GB 2268743 


pyridines/pyrazines/pyrimidines 


JP 05310696 


pyridines 


EP 574846 


imidazopyridines 


DE 4237656 


benzimidazoles 


FR 2690442 


pyrazolopyrimidines 


GB 2267089 


cycloheptimidazoles 


EP 573218 


imidazoles 


WO 93/23391 


indoles, 7-azaindoles 


US 5260325 


N-linked amides or thioamides 


DE 4212748 


benzimidazoles 


EP 566020 


benzimidazoles 


DE 4212250 


ben2dmidazoles 


US 5250548 


aminopyridines 


GB 2265900 


pyrazoles 


EP 562936 


imidazolines 


WO 93/18035 


aza-phtiialimides 


WO 93/17682 


bicyclic heterocydes 


WO 93/17681 


5-membered ring heterccycles 


EP 561252 


2-oxoquinolines 


JP 05201994 


pyridazinones 


GB 2264709 


imidazopyridines 


JP 05194418 


2-aminopyrimidines 


WO 93/16049 


4-oxo-dihydropyridines 


JP 05178836 


pyridines 


EP 556080 


pyrazolo[l,5-alpyridines or imidazo[1.5-a]pyridines 


US 5231094 


triazolopjoiimidines 


EP 554107 


1,2,4-triazole 


EP 554098 


imidazo[4,5b]pyri dines 


WO 93/14086 


l-isoqninolones 


EP 552765 


benzimidazoles 


JP 05155884 


benzopyrazines or pyridopyrazines 


WO 93/13077 


hydemtoins coimected to imidazoles 


US 5225408 


oxadiazinone 


JP 05140152 


quinazolindione 


EP 550313 


pyrazolone and pyrimidinones 


US 5219856 


imidazoles 


EP 547514 


imidazopyridines 


US 5218125 


imidazoles 
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GB 2262096 


4- aminopyrimidines 


US 5214153 


imidazoles 


US 5212195 


indoles, azaindoles 


EP 543263 


benzimidazoles 


DE 4221583 


pjrridones 


US 5208234 


imidazolephosphonic acids 


WO 93/08193 


imidazo-tetrahydropyridazines 


WO 93/08171 


pyrimidocycloalkanes 


WO 93/08169 


aminopyrimidines 


EP 539086 


pyrimidinolactams 


EP 537937 


pyrazinopyrimidinones 


DE 4132632 


imidazolylpropenoic acids 


EP 535465 


imidazolylpropenoic acids 


EP 535463 


imidazolylpropenoic acids 


EP 535420 


imidazoles 


EP 534706 


quinazolinone or pyridopyrimidinones 


WO 93/05044 


pyrazolotriazines 


WO 93/05025 


pyrazoles 


WO 93/04059 


imidazoles 


wkj yt>/U4U40 
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carboxylic acids 


EP 530702 


l,2-dihydro-2-oxopyridines 


WO 93/03040 


thienopyrimidin-4-ones 


WO 93/03033 


imidazo [4,5-d] pjnridazines 


WO 93/03018 


pjoimidines 


US 5187168 


quinazoline derivatives . 


JP 05017480 


thienoimidazoles 


US 5185340 


oxypyrimidines 


US 5182288 


lactams 


FR 2677016 


acyl amino acid derivatives 


WO 93/00341 


imidazoles 


WO 92/22533 


4-aminoquinolines 


US 5124335 


fused pyrroles 


EP 490820 


acylamino derivatives 


EP 490587 


pjrrazolo-pyrimidine and imidazopyridazines 


EP 495626 


oxypyridines, oxyquinolines, and imidazoles 


EP 497150 


3-quinazolin-4-ones 
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EP 497121 


imidazoles 


EP 498721 


1 ,4-dihydroquinolin-4-ones 


US 5132216 


imidazopyridines 


EP 499416 


0X3rpyridines 


EP 499415 


aminopyridines 


EP 499414 


Fused oxyp5rridines 


EP 500409 


4-pyTimidones 


EP 500297 


2-pyridones and 2-pyrimidones 


TCP R02725 


fused pyrimidones 
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imidazoDvridines) 


EP 507594 


quinolines 


JP 04235988 


imidazopyridazinediones 




imidaz opyridin.es 


FR 2672891 


pyrazolones 


US 5140099 


pynaopyriniiQ£u6b 


EP 515265 


pynmiciine a.envai/iveo 


Er 511791 


pyiTOiopy ri ui neb 


JP 04257od4 


DenziniiQazoies, iiiiiud.zupyriujixit;&, 




imidazoDvrazines 


WO 92/16524 


benzo-fused lactams 


EP 516392 


nanhvridones and ovridofc,b]pvrrolidones 
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heterocycles 


US 5087702 


3H-imidazo-[4,5-b} pyridines 


US 5087634 


N-substituted imidazol-2-ones 


WO 92/00977 


imidazoles 


EP 475206 


various 6-membered heterocycles 


WO 92/02508 


oxyquinolines 


WO 92/04343 


tetrahydrobenzazoles 


WO 92/04335 


lH-l,2,4-triazoles 


EP 475898 


Azacyclic compounds including imidazolinones 


EP 481448 


dihydropyrimidines 
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QO 92/05161 


1,3,5-trisubstituted 1,2,4-triazoles 


WO 92/07852 


xanthine derivatives 


JP 04120072 


pyrimidine derivatives 


EP 487252 


quinolines and 1,5-naphthyridine derivatives 


EP 483683 


thienoimidazoles 


EP 470543 


fused imidazoles 


EP 468470 


fused imidazoles 


EP 467207 


purines 


WO 91/19715 


imidazo[4,5-d]pyridazines 


WO 91/19697 


P3rridines 


EP 465368 


imidazoles 


EP 465323 


pjnrimidines 


WO 91/18888 


triazolones 


EP 461039 


benzimidazoles 


US 5066586 


pjnridoimidazoles 


EP 459136 


benzimidazoles 


WO 91/17148 


triazoles 


EP 456510 


pjrridoimidazoles 


EP 456442 


quinolines 


WO 91/15479 


imidazoles, oxazoles, thiazoles 


WO 91/15209 


pyrimidines 


EP 453210 


pyridines 


WO 91/14679 


imidazolinones or pyrimidinones 


US 5053329 


imidazopyridines 


US 5049565 


conjugated imidazopyridines 


EP 449699 


pyrazoles 


EP 446062 


pyrazoles 


EP 445811 


P5nridin-4-ones and p3rrimidin-4-ones 


EP 443983 


amides, sulfonamides, carbamates 


EP 443568 


thienopyridin-4-ones, thienop3nrimidin-2,4-diones 


EP 442473 


pyrimidin-2,4-diones 


EP 435827 


pyrimidinones 


EP 434038 


fused imidazoles 


EP 432737 


cycloheptimidazolones 


WO 91/07404 


azaquinolines 


EP 430300 


xanthines 


EP 426021 


fiised imidazoles 


EP 425921 


benzimidazoles 


EP 424317 


p3rrimidines 


EP 420237 


fused imidazoles 


EP 419048 


pyrimidinones 
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EP 415886 


fused imidazoles 


EP 412848 


oxyquinolines 


EP 412594 


triazolinones 


EP 411766 


qmnazolinones 


EP 411507 


pyrazole-3-carboxylates 


WO 91/00281 


imidazoles 


WO 91/00277 


imidazoles 


EP 409332 


triazoles 


EP 407342 


pyrimidinones 


EP 407102 


fused imidazoles 


EP 401030 


fused imidazoles 


EP 400974 


fused imidazoles 


EP 400835 


benzimidazoles 


EP 399732 


benzimidazoles 


EP MQ731 


fused imidazoles 




benzimidazoles 


EP 8^0719 


imidazoles 


EP 323841 


pvrroles, pyrazoles, and triazoles 


EP 291969 


biphenyltetrazoles 


EP 253310 


imidazoles 


Wn Q5/28419 


indazoles 




fused imidazoles 


HF 4.S20432 


aminopyridyl, imidazoles, fused imidazoles 


JP 06279437 


imidazoles 


EP 624583 


pyridones 


EP 623611 


pyridines or 2-pyridones 


TJS 5348955 


diacyl piperazines 


WO 94/07486 


benzo-fused lactams 


JP 06128256 


imidazop3rridines 


US 5298517 


imidazoles 


US 5286729 


quinazolinones 


DE 4203872 


imidazo[l,2-a]pyridines 


GB 2263637 


fused imidazoles 


US 5177097 


imidazolones 


EP 519831 


imidazoles and pyrimidines 


US 5153347 


phosphonates or phosphinates 


DE 4034728 


thienoimidazoles 


DE 4032522 


thienoimidazoles 


EP 461040 


fiised imidazoles 


DE 4006693 


benzimidazoles 


US 4916129 


imidazoles 
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us 4880804 


benzimidazoles 


WO 97/15556 


3-spiroindolin-2-ones 


US 5266583 


imidazoles 


EP 573218 


imidazoles 


US 5264447 


imidazoles 


EP 569794 


benzopyridones or pyridopyridones 


US 5091390 


fused imidazoles 


US 5256658 


morpholines, piperidines, piperazines, 




thiomorpholines 


EP 546358 


benzimidazoles 



Methods of Prftparation 

The compounds of the present invention may be prepared by 
5 methods such as those illustrated in the following Schemes I to XIII. 
Solvents, temperatures, pressures, and other reaction conditions may be 
selected by one of ordinary skill in the art. Starting materials are 
commercially available or readily prepared by one of ordinary skill in the 
art. 

10 The following are the definitions of symbols used throughout 

Schemes I to XIII: 

AA hydrogen, halogen (chloro, bromo, iodo) or -OSOijCFj; 
BB suitable nitrogen protecting group, exemplified by 

methoxymethyl- [MOM], benzyloxymethyl- [BOM], 2- 
15 (trimethylsilyl)ethoxymethyl- [SEM], methoxyethoxymethyl- 

[MEM], or <-butyl groups; 
DD S„2 or S„l leaving group exemplified by halogen (CI, Br, I) and 

sulfonates (-OSO,-aryl (e.g., -OSO^h or -OSO^PhCH,), or 

-OSOj-alkyl (e.g., -OSO^CHj or -OSO.CF,)); 
20 EE halogen (chloro, bromo, iodo) or -OSOaCFj; 

GG boronate ester or boronic acid, or trialkylstannane; 

HH metal atom such as tin, zinc, magnesium or lithium as part of an 

organometallic compound used as an intermediate for transition 

metal mediated aryl-aryl coupling reactions; 
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-CN, -CHO, or -CO2R20 wherein R^o is hydrogen or to C3 alkyl. 



Exemplary conditions for forming and removing suitable nitrogen 
protecting groups may be fovmd in T. W. Greene and P. G. M. Wuts, 

5 Protecting Groups in Organic Synthesis . John Wiley & Sons, Inc, New 
York, 1991, pp, 309-405. One skilled in the art can also recognize that the 
heteroaryl sulfonamide-NH in compounds of the invention will also have 
carboxylic acid character, and accordingly, methods used to protect 
carboxyUc acids may be applicable to protecting the nitrogen NH of the 

10 sulfonamides in the invention, including intermediates to compounds of 
formula 1. Exemplary conditions for forming and removing suitable 
carboxylic acid protecting groups may be found in T. W. Greene and P. G. 
M. Wuts, Protecting Groups in Organic Svnthesis . John Wiley & Sons, Inc, 
New York, 1991, pp. 175-276. 
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SCHEME I 

VII VI IV 




Compounds of formula I may be prepared from the deprotection of a 
5 compound of formula II wherein BB is a suitable nitrogen protecting 
group. Exemplary conditions for deprotection, and nitrogen protecting 
groups, may be found in T. W. Greene and P. G. M. Wuts, Protecting 
Groups in Organic Synthesis . John Wiley & Sons, Inc, New York, 1991, 
pp. 309-405. Preferred nitrogen protecting groups are the methoxymethyl 
10 (MOM), methoxyethoxymethyl (MEM), and 2-(trimethylsilyl)ethoxymethyl 
(SEM) groups. 

Compounds of formula II may be prepared from a palladium 
catalyzed coupling of a compound of formula III with a compound of 
formula VIII, in the presence of a suitable base in an inert solvent. 
15 Exemplary palladium catalysts include tetrakis(triphenylphosphine) 
palladium(O), palladium(II) chloride or palladium(II) acetate. The 
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preferred palladium catalyst is tetrakis(triphenylphosphine) palladium(0). 
Exemplary bases include tertiary amines, such as, but not limited to, 
triethylamine, or aqueous potassium, sodium, or cesium carbonate. The 
preferred base is aqueous sodium carbonate. Exemplary solvents include 

5 tetrahydrofiaran, 1,4-dioxane, acetonitrile, toluene, benzene, or straight 
chain alcohols, or a combination thereof. The preferred solvent is a 
mixtxire of toluene and ethanol. Exemplary reaction temperatures are 
between about 25'C to 125°C, preferably between about eS'C and llCC. 
Compounds of formula III may be prepared from a compound of 

10 formula IV via displacement of the leaving group (DD) by the conjugate 
base of a compound R,-H, wherein is as previously defined, vising a base 
in an inert solvent. Exemplary bases include soditmi carbonate, 
potassium carbonate, cesium carbonate, sodium hydride, potassium 
hydride, or alkyl lithiums. The preferred base is sodium hydride. 

15 Exemplary inert solvents include ethers (tetrahydrofuran, 1,4-dioxane, 
diethyl ether), or N,N-dimethylformamide. The preferred solvent is N,N- 
dimethylformamide. Exemplary reaction temperatures are between about 
CC to 154''C, preferably between about 65°C and llCC. 

Compounds of formula III may also be prepared via a Mitsunobu 

20 reaction between a compound of formula VI and the coiyugate acid Rj-H, 
preferably \ising a phosphine and oxidizing agent, in an inert solvent. 
Exemplary phosphines include trialkylphosphines, triarylphosphines and 
polymer supported triarylphosphines. The preferred phosphine is 
triphenylphosphine. Exemplary oxidizing reagents include diethyl 

25 azodicarboxylate, diisopropyl azodicarboxylate, or carbon tetrabromide. 
The preferred oxidizing reagent is diethyl azodicarboxylate. Exemplary 
inert solvents include ethers (tetrahydrofuran, 1,4-dioxane, diethyl ether), 
acetonitrile or N,N-dimethylformamide. The preferred solvent is N,N- 
dimethylformamide. Exemplary reaction temperatures are between about 

30 O'C to 154*C, preferably between about 20°C and 65°C. 
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Compounds of formula IV (especially, where DD is -OSOjPh, 
-OSOjPhCHj, -OSO2CH3, -OSO2CF3) may be prepared from the reaction of 
a compound of formula VI with ClSO^h, ClSO,PhCH3, CISO.CH^ or 
(CF8SOj)20in the presence of a base in an inert solvent. 
5 Compounds of formula VI may be prepared from reduction of a 

compound of formula VII using a suitable reducing agent in an inert 
solvent. 

Compounds of formula VII are either commercially available or 
available by means known to one skilled in the art. 
10 Compounds of formula VIII may be prepared via lithiation of a 

compound of formula IX wherein AA is hydrogen or a halogen (chloro, 
bromo, iodo), and reacting the resulting aiyl lithium with an appropriate 

borate derivative. 

Compounds of formula IX may be prepared via the protection of the 
15 nitrogen in a compound of formula XI. Exemplary nitrogen protecting 
groups and methods of protecting the nitrogen are similar to those for 
protecting amines, such as those described in T. W., Greene and P. G. M. 
Wuts, Protecting Grrnips in Orga nic Svnthesis. John Wiley & Sons, Inc, 
New York, 1991. 

20 Compounds of formula XI may be prepared from the reaction of a 

compound of formula XII with a compound Rg-NHj. 

Compounds of the formula XII are either commercially available or 
available by means known to one skilled in the art. 
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Compounds of formula I may be prepared from the deprotection of a 

5 compound of formula II as described in Scheme I. 

Compounds of formula II may be prepared from a compound of 
formula XIV via displacement of the leaving group (DD) by the conjugate 
base of a compound R^-H, wherein is as previously defined, using a base 
in an inert solvent. Exemplary bases include sodium carbonate, 

10 potassium carbonate, cesium carbonate, sodium hydride, potassium 
hydride, or alkyl Uthiums. The preferred base is sodium hydride. 
Exemplary inert solvents include ethers (tetrahydrofuran, 1,4-dioxane, 
diethyl ether), or N,N-dimethylformamide. The preferred solvent is N,N- 
dimethylformamide. Exemplary reaction temperatures are between about 

15 0°C to 154'C, preferably between about 25*C and 110°C. 

Compounds of formula II may also be prepared via a Mitsunobu 
reaction between a compound of formula XV and the conjugate acid R^-H 
using a phosphine and oxidizing agent in an inert solvent. Exemplary 
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phosphines include trialkylphosphines, triarylphosphines and polymer 
supported triarylphosphines. The preferred phosphine is 
triphenylphosphine. Exemplary oxidizing reagents include diethyl 
azodicarboxylate, diisopropyl azodicarboxylate, or carbon tetrabromide. 

5 The preferred oxidizing reagent is diethyl azodicarboxylate. Exemplary 
inert solvents include ethers (tetrahydrofuran, 1,4-dioxane, diethyl ether), 
acetonitrile or N,N-dimethylformamide. The preferred solvent is N,N- 
dimethylformamide. Exemplary reaction temperatures are between about 
0*C to 154'*C, preferably between about 20'"C and SS^C. 

10 Compounds of formula XIV may be prepared from compounds of 

formula XV using methods well known in the art. For example, 
compounds of formula XIV (DD = Br) may be prepared by the treatment of 
compound XV with carbon tetrabromide and triphenylphosphine in a 
suitable solvent such as toluene or tetrahydrofuran. 

15 Compounds of formula XV may be prepared from reduction of a 

compound of formula XVI using a suitable reducing agent in an inert 
solvent. is preferably not an amide, an ester, a carboxylic acid or an 
aldehyde during this operation. 

Compounds of formula XVI may be prepared from a palladium 

20 catalyzed coupling of a compound of formula VII with a compound of 
formula DC in the presence of a suitable base and an inert solvent as 
described in Scheme I. 

Compounds of formula VII are available by means known to one 

skilled in the £irt. 

25 
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SCHEME III 




Compounds of formula XVII (which are compounds of formula I 
5 wherein R, is R^^ where R^ is -Ciysr(R,i)(C=0)N(R^)R2o, 

-CH3N(R^,)(C=0)OR,8 or >CH2N{R2,)(C=0)RJ, may be prepared from 
compounds of formula XVIII (also compounds of formula I, where Rg is 
-CH2NHR21) by reaction of a compound of formula XVIII with an active 
ester (i.e., from a carboxylic acid such as R^gCOOH in the presence of a 

10 suitable coupling agent such as dicyclohexylcarbodimide (DCC)), or an 
acid chloride (i.e., R22(C=0)C1), or an isocyanate (i.e., Ri9N=C=0), or a 
chloroformate (i.e., Rj80(C=0)Cl) in the presence of a suitable base such as 
triethylamine and catalyst such as 4-dimethylaminopyridine in an inert 
solvent. This step may, for example, be conducted combinatorially and a 

15 library of such compounds created. 

Compounds of formula XVIII may be prepared from reductive 
amination of compounds of formula XIX (compounds of formula I where 
is 

- 30 - I 
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-CHO) using a primary amine such as R^.NHj in the presence of a suitable 
reducing agent such as sodium triacetoxyborohydride in an inert solvent. 

Compounds of formula XIX may be prepared by deprotection of 
compounds of formula XX wherein BB is a suitable nitrogen protecting 
5 group as described in Scheme I. 

Compounds of formula XX may be prepared trom a palladium 
catalyzed coupling of a compound of formula XXI with a compound of 
formvda VIII in the presence of a suitable base and an inert solvent as 
described in Scheme I. 
10 Compounds of formula XXI may be prepared in two steps from a 

compound of formula XXIII, first by displacement of the leaving group 
(DD) by the conjugate base of a compound Ri-H, wherein R^ is as 
previously defined using a suitable base in an inert solvent as described in 
Scheme I to provide a compound of formula XXII. Subsequent deprotection 
15 of the acetal in a compound of formula XXII using methods known in the 
art is employed to provide a compound of formula XXI. 

Compounds of formula XXII may also be prepared via a Mitsunobu 
reaction between a compound of formula XXIV and the conjugate add 
Rj-H using a phosphine and oxidizing agent in an inert solvent. 
20 Exemplary phosphines include trialkylphosphines, triarylphosphines and 
polymer supported triarylphosphines. Exemplary oxidizing reagents 
include diethyl azodicarboxylate, diisopropyl azodicarboxylate, or carbon 
tetrabromide. Exemplary inert solvents include ethers (tetrahydrofuran, 
1,4-dioxane, diethyl ether), acetonitrile or N,N-dimethylformamide. 
25 Compounds of formula XXIII may be prepared from compounds of 

formula XXIV using methods well known in the art. For example, 
compounds of formula XXIII (DD = Br) may be prepared by the treatment 
of compound XXIV with carbon tetrabromide and triphenylphosphine in a 
suitable solvent such as toluene or tetrahydrofuran. 
30 Compounds of formula XXIV may be prepared in two steps firom 

compound XXV via a partial reduction of the nitrile group to the aldehyde 
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using a suitable reducing agent such as diisobutylaluminum hydride, with 
subsequent reduction of the aldehyde to hydroxymethyl using an agent 
such as sodium borohydride. 

Methods for the preparation of compounds XXV and XXVI are 
5 known in the art [H.-Y. Zhang, et al., Tetrahedron, 50, 11339-11362 
(1994)]. 



SCHEME IV 




Compounds of formula XXIX (which are compounds of formula I 
where is -CH2Y) may be prepared from the deprotection of a compound 
of formula XXX such as is described in Scheme I. 

Compounds of formula XXX may be prepared from a compound of 

15 formula XXXI via displacement of the leaving group (DD) by the conjugate 
base of a compoimd Y-H, wherein Y is as previously defined using a base 
in an inert solvent. Exemplary bases include sodium carbonate, 
potassium carbonate, cesium carbonate, sodivmi hydride, potassiimi 
hydride, or alkyl lithiums. The preferred base is sodium hydride. 

20 Compounds of formula XXXI may be prepared from compounds of 

formula XX using methods well known in the art. For example, compounds 
of formula XXXI (DD = Br) may be prepared from compound XX in two 
steps: first by reducing the aldehyde to a hydroxymethyl group using a 
suitable reducing agent such as sodium borohydride, and second, 

25 conversion of the hydroxymethyl group to the bromomethyl function using 
carbon tetrabromide and triphenylphosphine in a suitable solvent such as 
toluene or tetrahydrofixran. 
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SCHEME V 




XXXVIil 



XXXVII 



XXXVl 




XXXV 



XXXIII 



XXXIl 



10 



15 



Compounds of formula XXXII (which may be employed, for example, 
in the methods of the preceding Schemes) may be prepared by cyclization 
of compounds of formula XXXIII in the presence of orthoester XXXIV 
using a catalytic amount of a weak acid such as acetic acid. Exemplary 
reaction temperatures are between about 25''C to 154*'C, preferably 
between about BO'^C and llO^C. 

Compounds of formula XXXIII (e.g., where R^g and R^^, together 
with the atoms to which they are bonded, form the five-membered ring 



) may be prepared from compounds of formula XXXVI in two steps: 
(1) acylation of compound XXXVI with an N-protected amino acid in the 
presence of a suitable coupling agent such as dicyclohexylcarbodimide 
(DOC) or (benzotriazoH-yloxy)tripyrrolidinophosphonixim 
hexafluorophosphate (PyBOP) in a suitable solvent such as N,N- 
dimethylformamide, and (2) removal of the protecting group. Suitable 
conditions and suitable nitrogen protecting groups and the corresponding 
deprotection conditions may be found in T. W. Greene and P. G. M. Wuts, 
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Protecting Groups in Organic Synthesis , John Wiley & Sons, Inc, New 
York, 1991, pp. 309-405. 

Compounds of formula XXXVI may be prepared via reduction of a 
compound of formula XXXVII using an appropriate reducing agent such as 
5 diborane or lithium aluminum hydride in an appropriate solvent such as 
tetrahydrofuran. 

Compounds of formula XXXVII may be prepared from compounds of 
formula XXXVIII as described in Scheme III. 

Compounds of formula XXXVIII may be prepared by methods 
10 known in the art. 

SCHEME VI 




15 Compounds of foimula I may be prepared from the deprotection of a 

compound of formula II as described in Scheme 1. 

Compounds of formula II may be prepared by a palladitim catalyzed 

coupling of a compound of formula IX (as described in Scheme I) wherein 

AA here is -OSO2CF3 or a halogen (chlorine, bromine, or iodine; preferably 
20 bromine or iodine) with a compound of formula XXXIXa, wherein GG is a 

boronic add or ester, in the presence of a base and an inert solvent as 

described in Scheme I. 

Compounds of formula II may also be prepared by a palladium or 

nickel catalyzed coupling of a compound of formula IX (as described in 
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Scheme I) wherein AA is a halogen (chlorine, bromine, or iodine; 

preferably bromine or iodine) with a compound of formula XXXIXb 

wherein HH is a suitable metal atom bearing appropriate ligands. 

Exemplary metal atoms include tin, zinc, magnesium, and lithium. 
5 Exemplary catalysts include tetrakis(triphenylphosphine)paUadium(0) 

and dichlorobis(triphenylphosphine)nickel(II). 

Compounds of formula XXXIXa or XXXIXb may be prepared via 

lithiation of a compound of formula III wherein EE is a halogen (chlorine, 

bromine, or iodine; preferably bromine or iodine), then reacting the 
10 resvilting aryl lithiimi with an appropriate borate derivative or with an 

appropriate zinc, tin, or magnesium reagent. 

Compounds of formula III may be prepared by the methods 

described in Scheme I. 

SCHEME Vn 

15 




Compounds of formula I may be prepared from the thermal reaction 
of a compound of formula XL with a heterocyclic compound of formula 
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Rg-X, wherein X is a halogen (fluorine, chlorine, bromine, or iodine), in the 
presence of a base and an inert solvent. Exemplary bases include sodium 
hydride, potassium carbonate, potassium hydride, and potassium 
bis(trimethylsilyl)amide, preferably sodium hydride. Exemplary solvents 
5 include N,N-dimethylformamide and N,N-dimethylacetamide. Exemplary 
reaction temperatures are between about SOX and ISCC, preferably 
between llOX and 130"C. 

Compounds of formula I may also be prepared from the reaction of a 
compound of formula XL with a heterocyclic compound of formula R,-X, 
10 wherein X is a halogen (chlorine, bromine, or iodine), in the presence of a 
palladium catalyst, a phosphine ligand, a base, and an inert solvent. 
Exemplary palladium catalysts include palladium acetate and 
tris(dibenzylideneacetone)palladium(0), and the preferred palladium 
catalyst is palladium acetate. The preferred phosphine ligand is 2,2'- 
15 bis(diphenylphosphino)-l,l'-binaphthyl. Exemplary bases include sodium 
hydride and sodivun t-butoxide. The preferred base is sodium hydride. 
Exemplary reaction temperatures are between about 20''C and llO'C, 
preferably between 85*C and llO'C. 

Compounds of formula XL may be prepared by deprotection of a 
20 compound of formiila XLI, wherein BB is a suitable nitrogen. protecting 
group. Exemplary conditions for protection and deprotection of nitrogen 
functionalities may be found in T. W. Greene and P. G. M. Wuts, 
Protecting Groups in O rp ranic Synthesis . John Wiley & Sons, Inc., New 
York, 1991, pp. 309-405. The preferred protecting group BB for Scheme 
25 VII is tertiary-hntyl. Exemplary deprotection conditions include the use of 
acids, such as trifluoroacetic acid. 

Compounds of formula XLI may be prepared by a palladium 
catalyzed coupling of a compoxmd of formula III (as described in Scheme 
I) wherein EE is a halogen (chlorine, bromine, or iodine; preferably 
30 bromine or iodine) with a compoimd of formula XLII, wherein GG is a 



-36- 



wo 01/44239 PCTAJSOO/33730 

boronic acid or ester, in the presence of a base and an inert solvent as 
described in Scheme I. 

Compounds of formula XLII may be prepared via the lithiation of a 
compound of formula XLIII in an inert solvent, followed by reacting the 
5 resulting aryl lithium with an appropriate borate derivative. Exemplary 
reagents for the lithiation reaction include n-butyllithium and 
butyllithium. Exemplary solvents include ethers such as tetrahydrofuran, 
either alone or in combination with hydrocarbon solvents such as hexane. 
The preferred solvent is a mixture of tetrahydrofuran and hexane. 
10 Compounds of formula XLIII are either commercially available or 

available by means known to one skilled in the art. 



SCHEME VIII 




Ria4 



Compounds of formula XXIX (which are certain compounds of 
formula I where R2 is -CHgY, as described in Scheme IV) may be prepared 
from a compound of formula XIX (which is a compound of formula I where 
20 R2 is -CHO, as described in Scheme III) via a two step process: 1) 

reductive amination of XIX in the presence of a primary amine RgoNHg , 
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wherein is carboxyalkyl, alkoxycarbonylalkyl, hydroxyalkyl, or 
aminoalkyl, using a suitable reducing agent such as sodium 
triacetoxyborohydride, yields an intermediate amine; 2) subsequent 
cydization using an appropriate cyclization reagent jrields a compound of 
5 formula XXIX. When Rgp is carboxyalkyl, appropriate cyclization reagents 
include carbodiimides such as diisopropylcarbodiimide. When is 
hydroxyalkyl or aminoalkyl, appropriate cyclization reagents include 
phosgene and l,l'-carbonyldiimidazole. When is alkoxycarbonylalkyl, 
appropriate cyclization reagents include tertiary amine bases such as 

10 triethylamine and N,N-diisopropylethylamine. 

Compounds of formula XIX may be prepared via deprotection of a 
compound of formula XX as described in Scheme III. 

Compounds of formula XXIX may also be prepared by deprotection 
of a compound of formula XXX as described in Scheme I. 

15 Compounds of formula XXX may be prepared from a compound of 

formula XX, using the two step process described above for the formation 
of compounds of formula XXIX from a compound of formula XEL 



-38- 



wo 01/44239 



SCHEME DC 



PCT/USOO/33730 



XV 




5 Compounds of formula XLIV (which are compounds of formula I 

wherein Ri is D as defined for formula I) may be prepared from the 
deprotection of a compound of formula XLV as described in Scheme I. 

Compounds of formula XLV may be prepared via the acylation of a 
compound of formula XLVI using either a carboxylic acid such as RgCOOH 

10 in the presence of a stiitable coupling agent such as 

dicydohe^lcarbodiimide, or the corresponding add chloride or add 
anhydride in the presence of a suitable base such as triethylamine. 

Compounds of formula XLVI may be prepared from reduction of a 
compound of formula XLVII in the presence of a primary amine such as 

15 HjNCHRjRg in the presence of a suitable reducing agent such as sodium 
triacetoxyborohydride. 
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Compounds of formula XLVII may be prepared via reduction of a 
compound of formula XVI, as described in Scheme II, wherein JJ is -CN, 
or -COjRso wherein Ra, is hydrogen or C, to C, alkyl, using means known to 
one skilled in the art. 
5 Compounds of formula XLVII may also be prepared via oxidation of 

a compound of formula XV, as defined in Scheme II, using means known 
to one skilled in the art. 

SCHEME X 

10 




Compounds of formula XLIV (which are compounds of formula I 
wherein is D as defined for formula I) may be prepared by the acylation 
15 of a compound of formula LXI using either a carboxyUc acid such as 
R^COOH in the presence of a suitable coupling agent such as 
diQTclohexylcarbodiimide, or the corresponding acid chloride or acid 
anhydride in the presence of a suitable base such as triethylamine. 

Compounds of formula LXI may be prepared by the reduction of a 
20 compound of formula LXII in the presence of a primary amine such as 
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HgNCHR^R^ in the presence of a suitable reducing agent such as sodium 
triacetoxyborohy dride . 

Compounds of formula LXII may be prepared via deprotection of a 
compound of formula LXIII (which is a compound of formula XVI wherein 
5 JJ is CHO), as described in Scheme I, 



SCHEME XI 




10 Compounds of formula LXIV (which are compounds of formula I 

wherein is -N(Ri9)R2o) may be prepared via reduction of a compound of 
formula LXV in the presence of an aliphatic, aromatic, or heteroaromatic 
aldehyde using a suitable reducing agent such as sodium 
triacetoxyborohydride. 

15 Compounds of formula LXV (which are compounds of formula I 

wherein is -NHR^g) may be similarly prepared via reduction of a 
compound of formula LXVI in the presence of an aliphatic, aromatic, or 
heteroaromatic aldehyde using a suitable reducing agent such as sodium 
triacetoxyborohydride. 

20 Compounds of formula LXVI (which are compounds of formula I 

wherein Rj is -NHg) may be prepared by reduction of a compound of 
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formula LXVII using a suitable reducing agent such as tin (ID chloride 
dihydrate in a suitable solvent such as ethyl acetate. 

Compounds of formula LXVII (which are compounds of formula I 
wherein is -NO2) may be prepared by deprotection of a compound of 
5 formula LXVIII as described in Scheme I. 

Compounds of formula LXVIII (which are compounds of formula II 
wherein Rg is -NOg) may be prepared by the methods described for the 
preparation of compounds of formula II in Schemes I and 11. 




15 Compounds of formula LXIX (which are compounds of formula I 

wherein Rj is -N(Rji)(C=0)Rj2) may be prepared via acylation of a 
compound of formula LXVa (prepared as described in Scheme XI for a 
compound of formula LXV) using either a carboyjrlic acid such as R^gCOOH 
in the presence of a suitable coupling agent such as 

20 dicyclohexylcarbodiimide, or the corresponding acid chloride or add 
anhydride in the presence of a suitable base such as triethylamine. 

Compounds of formula LXX (which are compounds of formula I 
wherein is -N(R2i)S02R22) may be prepared via sulfonylation of a 
compound of formula IXVa using either a sxilfonyl chloride such as 
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R22SO2CI or the corresponding sulfonic anhydride, in the presence of a 
suitable base such as triethylamine. 



5 



SCHEME XIII 




Compounds of formula LXXI (which are compounds of formula I 
wherein is -CHjNdljiXSOjRsQ)) may be prepared via sulfonylation of a 
10 compoimd of formula XVIII (prepared as described in Scheme III) using 
either a sulfonyl chloride such as R^O^Cl or the corresponding sulfonic 
anhydride in the presence of a suitable base such as triethylamine. 

The present invention further provides the following novel 
15 compounds, which may be employed as intermediates in the preparation of 
compoimds of the formula I and salts thereof: 



20 wherein Rg, R3, R,,,, ^ioz> and R.^^ are as defined for a compound of 
, formula I, R50 is hydroxy, chloro, bromo, iodo, -OSOg-alkyl, or -OSOg-aryl, 
and R,, is hydrogen, -CH,0CH,CH,0CH3, -CH,OCH,CH2Si(CH3)3, - 
CH^OCHg, -CHgOCH^-aryl, or other suitable nitrogen protecting group; 
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LVI 



Rl04 



10 



wherein Rg, R3, R^op Rio2» and R^o* are as defined for a compound of 
formxila I and BB is .CHpCH2CH,OCH3, .CH,OCH2CH2Si(CH3)3, - 
CHgOCHg, -CHgOCHa-aryl, or other suitable nitrogen protecting group; and 



wherein R^, Rg, , Rid, and R^^^ are as defined for a compound of formula I, 
and R52 is chloro, bromo, iodo, or -OSOgCPg. 

The present invention also provides the following novel method for 
the preparation of a compound of the formula I or salt thereof, wherein 
said method comprises at least one of the following steps: 

a) displacement of a leaving group Rg^ via the anion of a 
compound R^-H firom a compovmd of the formula 




LVII 




R104 
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wherein R^, K^, R^, R,^,, R,o2> and R^^ are as defined for a compound of 
formula I, R^^ is hydroxy, chloro, bromo, iodo, -OSO^-alkyl or -OSOg-aryl, 
and Rgi is hydrogen or a suitable nitrogen protecting group, using a 
Mitsunobu reaction or S„l or S^2 displacement reaction, with removal of 
5 said nitrogen protecting group as appropriate; 

b) removal of the nitrogen protecting group Rg^ firom a compound 
of formula 




10 wherein R„ R^, Rj, Rioi, Rjoj. Rios. Rio4 are as defined for a compound of 
formula I, and R^i is a suitable nitrogen protecting group; 



c) organometallic coupling of a compound of formula 

*102v I .Rioi 




15 with a compound of formula 




(LVII) 



»S2 



R54 O 




Rl03 li vJ ^ 



"N^"^ (LIX) 



R51 



R104 

wherein R^, R,, R3, R,oi, Rio2> ^103. and R,o4are as defined for a compound of 
formula I and Rg^ is a suitable nitrogen protecting group. R52 is chloro, 
bromo, iodo or -OSOgCFgand Rg^ is a boronic acid, boronic ester or 
20 stannane derivative. Or R^g is a boronic acid, boronic ester or stannane 
derivative, and R^ is chloro, bromo, iodo or -OSOgCFj; 
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d) acylation of a compound of the formula 




'"X>^ Rsi 



wherein R„ Rj, Rjp,, R^^, R^, and R,„ are as defined for a compound of 
formula I, and is hydrogen or a suitable nitrogen protecting group, 
5 with an acylating agent of the formula B,^-{C=OyR^, Ri3N=C=0, R„- 

C0jR,8, RjgSOjR^j, wherein R^g, R,^ and R,, are as defined for a compound 
of formula I and R^^ is an activating group for an acid, or made using an 
acid activating agent, with removal of said nitrogen protecting group as 
appropriate; or 



wherein R^ R,,, Rim, R,o2. R103. and R^ are as defined for a compound of 
formula I, and Rg, is hydrogen or a suitable nitrogen protecting group, 
15 with an amine of the formula 

O 



10 



e) reductive amination of a compotmd of formula 




Rl04 



hydrogen or alkyi — O' 




X 



NH2 



LXII 
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wherein R23, R24, and x are as defined for a compound of formula I, with 
removal of said nitrogen protecting group as appropriate. 

5 Utility 

The compounds of formula I and salts thereof are antagonists of 
both endothelin (especially, ET-1) and angiotensin II (especially, subtype 
ATj) receptors ("dual angiotensin endothelin receptor antagonists'O and 
are useful in treatment of conditions associated with increased ET levels 

10 and/or increased angiotensin II levels and of all endothelin-dependent or 
angiotensin Il-dependent disorders. They are thus usefid as 
antihypertensive agents. By the administration of a composition having 
one (or a combination) of the compounds of this invention, the blood 
pressure of a hypertensive mammalian (e.g., human) host is reduced. 

15 They are also useful in portal hypertension, hypertension secondary to 
treatment with erythropoietin and low renin hypertension. 

The compounds of the present invention are also useful in the 
treatment of disorders related to renal, glomerular and mesangial cell 
function, including acute (such as ischemic, nephrotoxic, or 

20 glomerulonephritis) and chronic (such as diabetic, hypertensive or 

immune-mediated) renal failvire, diabetic nephropathy, glomerular injury, 
renal damage secondary to old age or related to dialysis, nephrosclerosis 
(especially hjrpertensive nephrosclerosis), nephrotoxicity (including 
nephrotoxicity related to imaging and contrast agents and to cyclosporine), 

25 renal ischemia, primary vesicoureteral reflux, glomerulosclerosis and the 
like. The compounds of this invention are also useful in the treatment of 
disorders related to paracrine and endocrine function. The compounds of 
this invention are also useful in the treatment of diabetic nephropathy, 
hypertension-induced nephropathy, and IGA-induced nephropathy. 

30 The compounds of the present invention are also useful in the 

treatment of endotoxemia or endotoxin shock as well as hemorrhagic 
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shock. The compounds of the present invention are also useful in 
alleviation of pain associated cancer, such as the pain associated with 
prostate cancer, and bone pain associated with bone cancer. The 
compounds of the present invention are further useful in the prevention 
5 and/or reduction of end-organ damage associated the cell-poliferative 
effects of endothelin. 

The compounds of the present invention are also useful in hjrpoxic 
and ischemic disease and as anti-ischemic agents for the treatment of, for 
example, cardiac, renal and cerebral ischemia and reperfiision (such as 

10 that occurring following cardiopulmonary bypass surgery), coronary and 
cerebral vasospasm, and the like. 

In addition, the compoimds of this invention are also useful as anti- 
arrhythmic agents; anti-anginal agents; anti-fibrillatory agents; anti- 
asthmatic agents; anti-atherosclerotic and anti-arteriosclerotic agents 

15 (including anti-transplantation arteriosclerotic agents); additives to 
cardioplegic solutions for cardiopulmonary bypasses; adjuncts to 
thrombolj^ic therapy; and anti-diarrheal agents. The compounds of this 
invention may be usefial in therapy for myocardial infarction; tiierapy for 
peripheral vascular disease (e.g., Raynaud*s disease, intermittent 

20 claudication and Takayashu's disease); treatment of cardiac hypertrophy 
(e.g., hypertrophic cardiomyopathy); treatment of primary pulmonary 
hypertension (e.g., plexogenic, embolic) in adults and in the newborn and 
pulmonary hypertension secondary to heart failure, radiation and 
chemotherapeutic injury, or other traimia; treatment of central nervous 

25 system vascular disorders, such as stroke, migraine and subarachnoid 
hemorrhage; treatment of central nervous system behavioral disorders; 
treatment of gastrointestinal diseases such as ulcerative colitis, Crohn's 
disease, gastric mucosal damage, ulcer, inflammatory bowel disease and 
ischemic bowel disease; treatment of gall bladder or bile duct-based 

30 diseases such as cholangitis; treatment of pancreatitis; regulation of cell 
growth; treatment of benign prostatic hypertrophy; restenosis following 
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angioplasty or following any procedure including transplantation and 
stenting; therapy for congestive heart failure including inhibition of 
fibrosis; inhibition of left ventricular dilatation, remodeling and 
dysfunction; and treatment of hepatotoxicity and sudden death. The 
5 compounds of this invention are useful in the treatment of sickle cell 
disease including the initiation and/or evolution of the pain crises of this 
disease; treatment of the deleterious consequences of ET-producing 
tumors such as hypertension resulting from hemangiopericytoma; 
treatment of early and advanced liver disease and injury including 

10 attendant complications (e.g., hepatotoxicity, fibrosis and cirrhosis); 
treatment of spastic diseases of the urinary tract and/or bladder; 
treatment of hepatorenal syndrome; treatment of immunological diseases 
involving vasculitis such as lupus, systemic sclerosis, mixed 
cryoglobulinemia; and treatment of fibrosis associated with renal 

15 dysfunction and hepatotoxicity. The compounds of this invention are 

usefiil in therapy for metabolic and neurological disorders; cancer; insulin- 
dependent and non insulin-dependent diabetes mellitus; neuropathy; 
retinopathy; epilepsy; hemorrhagic and ischemic stroke; bone remodeling; 
psoriasis; and chronic inflammatory diseases such as arthritis, 

20 rheumatoid arthritis, osteoarthritis, sarcoidosis and eczematous 
dermatitis (all types of dermatitis). 

The compounds of this invention are additionally useful in the 
treatment of disorders involving bronchoconstriction and disorders of 
chronic or acute pulmonary inflammation such as chronic obstructive 

25 pulmonary disease (COPD) and adult respiratory distress syndrome 
(ARDS). 

The compounds of this invention are also useful in the treatment of 
sexual dysfunction in both men (erectile dysfunction, for example, due to 
diabetes mellitus, spinal cord injury, radical prostatectomy, psychogenic 
30 etiology or any other cause) and women by improving blood flow to the 
genitalia, especially, the corpus cavemosum. 
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The compounds of this invention are also useful in the treatment of 
dementia, including Alzheimer's dementia, senile dementia and vascular 
dementia. 

Additionally the compounds of the present invention are further 
6 useful in the reduction of general morbidity and/or mortality as a result of 
the above utilities. 

The present invention thus provides methods for the treatment of 
all endothelin-dependent or angiotensin Il-dependent disorders, 
comprising the step of administering to a subject in need thereof at least 

10 one compound of the formula I in an amount effective therefor. Other 
therapeutic agents such as those described below may be employed with 
the inventive compounds in the present methods. In the methods of the 
present invention, such other therapeutic agent(s) may be administered 
prior to, simultaneously with or following the administration of the 

15 compound(s) of the present invention. 

The efifective amoxmt of a compound of the present invention may 
be determined by one of ordinary skill in the art, and includes exemplary 
dosage amounts for a human of from about 0.1 to about 100 mg/kg, 
preferably about 0.2 to about 50 mg/kg and more preferably from about 0.5 

20 to about 25 mg/kg of body weight (or from about 1 to about 2500 mg, 
preferably from about 5 to about 500 mg) of active compound per day, 
which may be administered in a single dose or in the form of individual 
divided doses, such as from 1 to 4 times per day. It will be understood 
that the specific dose level and frequency of dosage for any particular 

25 subject may be varied and will depend upon a variety of factors including 
the activity of the specific compound employed, the metabolic stability and 
length of action of that compound, the species, age, body weight, general 
health, sex and diet of the subject, the mode and time of administration, 
rate of excretion, drug combination, and severity of the particular 

30 condition. Preferred subjects for treatment include animals, most 

preferably mammalian species such as humans, and domestic animals 
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such as dogs, cats and the like, subject to endothelin-dependent or 
angiotensin Il-dependent disorders. 

The present invention also provides pharmaceutical compositions 
comprising at least one of the compounds of the formula I capable of 
5 treating an endothelin-dependent or angiotensin Il-dependent disorder in 

an amount effective therefor, and a pharmaceutically acceptable vehicle or ! 

. I 

diluent. The compositions of the present invention may contain other 
therapeutic agents as described below, and may be formulated, for 
example, by employing conventional solid or liquid vehicles or diluents, as 

10 well as pharmaceutical additives of a type appropriate to the mode of 
desired administration (for example, excipients, binders, preservatives, 
stabilizers, flavors, etc.) according to techniques such as those well known 
in the art of pharmaceutical formulation or called for by accepted 
pharmaceutical practice, 

15 The compounds of the formula I may be administered by any 

suitable means, for example, orally, such as in the form of tablets, 
capsules, granules or powders; sublingually; buccally; parenterally, such 
as by subcutaneous, intravenous, intramuscxilar, or intrastemal injection 
or infusion techniques (e.g., as sterile injectable aqueous or non-aqueous 

20 solutions or suspensions); nasally such as by inhalation spray; topically, 
such as in the form of a cream or ointment; or rectally such as in the form 
of suppositories; in dosage unit formulations containing non-toxic, 
pharmaceutically acceptable vehicles or diluents. The present compounds 
may, for example, be administered in a form suitable for immediate I 

25 release or extended release. Immediate release or extended release may ; 
be achieved by the use of suitable pharmaceutical compositions comprising j 
the present compounds, or, particularly in the case of extended release, by 
the use of devices such as subcutaneous implants or osmotic pumps. The 
present compounds may also be administered liposomally. For example, I 

30 the active substance can be utilized in a composition such as tablet, I 
capsule, solution or suspension containing about 5 to about 500 mg per I 
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unit dosage of a compound or mixture of compounds of formula I or in 
topical form for wound healing (0,01 to 5% by weight compound of 
formxila 1, 1 to 5 treatments per day). They may be compoimded in a 
conventional manner with a physiologically acceptable vehicle or carrier, 
5 excipient, binder, preservative, stabilizer, flavor, etc., or with a topical 
carrier. The compounds of formula I can also be formulated in 
compositions such as sterile solutions or suspensions for parenteral 
administration. About 0.1 to 500 milligrams of a compound of formula I 
may be compounded with a physiologically acceptable vehicle, carrier, 

10 excipient, binder, preservative, stabilizer, etc., in a unit dosage form as 
called for by accepted pharmaceutical practice. The amount of active 
substance in these compositions or preparations is preferably such that a 
suitable dosage in the range indicated is obtained. 

Exemplary compositions for oral administration include 

15 suspensions which may contain, for example, microcrystalline cellulose for 
imparting bulk, alginic acid or sodium alginate as a suspending agent, 
methylcellulose as a viscosity enhancer, and sweeteners or flavoring 
agents such as those known in the art; and immediate release tablets 
which may contain, for example, microcrystalline cellulose, dicalcium 

20 phosphate, starch, magnesium stearate and/or lactose and/or other 

excipients, binders, extenders, disintegrants, diluents and lubricants such 
as those known in the art. Molded tablets, compressed tablets or freeze- 
dried tablets are exemplary forms which may be used. Exemplary 
compositions include those formulating the present compound(s) with fast 

25 dissolving diluents such as mannitol, lactose, sucrose and/or cyclodextrins. 
Also included in such formulations may be high molecular weight 
excipients such as celluloses (avicel) or polyethylene glycols (PEG). Such 
formulations may also include an excipient to aid mucosal adhesion such 
as hydroxy propyl cellulose (HPC), hydroxy propyl methyl cellulose 

30 (HPMC), sodium carboxy methyl cellulose (SCMC), maleic anhydride 

copolymer (e.g., Gantrez), and agents to control release such as polyacrylic 
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copolymer (e.g., Carbopol 934). Lubricants, glidants, flavors, coloring 
agents and stabilizers may also be added for ease of fabrication and use. 

Exemplary compositions for nasal aerosol or inhalation 
administration include solutions in saline which may contain, for example, 
5 benzyl alcohol or other suitable preservatives, absorption promoters to 
enhance bioavailability, and/or other solubilizing or dispersing agents 
such as those known in the art. 

Exemplary compositions for parenteral administration include 
injectable solutions or suspensions which may contain, for example, 

10 suitable non-toxic, parenterally acceptable diluents or solvents, such as 
mannitol, 1,3-butanediol, water, Ringer's solution, an isotonic sodium 
chloride solution, or other suitable dispersing or wetting and suspending 
agents, including sjnithetic mono- or diglycerides, and fatty acids, 
including oleic acid. 

15 Exemplary compositions for rectal administration include 

suppositories which may contain, for example, a suitable non-irritating 
exdpient, such as cocoa butter, synthetic glyceride esters or polyethylene 
glycols, which are solid at ordinary temperatures, but liquify and/or 
dissolve in the rectal cavity to release the drug. 

20 Exemplary compositions for topical administration include a topical 

carrier such as Plastibase (mineral oil gelled with polyethylene). For 
example, the compounds of the invention may be administered topically to 
treat peripheral vascular diseases and as such may be formulated as a 
cream or ointment. 

25 The compounds of the present Invention may be employed alone 

or in combination with each other and/or other suitable therapeutic 
agents useful in the treatment of endothelin-dependent or angiotensin 
Il-dependent disorders. For example, the compoimds of this invention 
can be formulated in combination with endothelln converting enzyme 

30 (ECE) inhibitors, such as phosphoramidon; thromboxane receptor 
antagonists such as ifetroban; potassium channel openers; thrombin 
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inhibitors (e.g.. hirudin and the like); growth factor inhibitors such as 
modulators of PDGF activity; platelet activating factor (PAF) 
antagonists; anti-platelet agents such as GPIIb/IIIa blockers (e.g., 
abciximab, eptifibatide, and tirofiban), P2Y(AC) antagonists (e.g.. 
5 clopidogrel, ticlopidine and CS-747), and aspirin; anticoagulants such 
as warfarin, low molecular weight heparins such as enoxaparin, 
Factor Vila inhibitors, and Factor Xa inhibitors such as those 
described in U.S. Serial No. 09/496,571 filed February 2. 2000 
(attorney docket HA 723); renin inhibitors; angiotensin converting 

10 enzyme (ACE) inhibitors such as captopril, zofenopril, fosinoprll, 

ceranapril. alacepril, enalapril. delapril, pentopril, quinapril, ramipril, 
lisinopril and salts of such compounds; neutral endopeptidase (NEP) 
inhibitors; vasopepsidase inhibitors (dual NEP-ACE inhibitors) such 
as omapatrilat and gemopatrilat; HMG CoA reductase inhibitors such 

15 as pravastatin, lovastatin, atorvastatin, simvastatin, NK-104 (a.k.a. 
itavastatin, or nisvastatin or nisbastatin) and ZD-4522 (a.k.a. 
rosuvastatin. or atavastatin or visastatin); squalene synthetase 
inhibitors; fibrates; bile acid sequestrants such as questran; niacin; 
anti-atherosclerotic agents such as ACAT inhibitors; MTP inhibitors 

20 such as those described in U.S. Serial No. 09/007,938 filed January 
16. 1998 (attorney docket HX 91); calcium channel blockers such as 
amlodipine besylate; potassium channel activators; alpha-adrenergic 
agents, beta-adrenergic agents such as carvedilol and metoprolol; 
antiarrhythmic agents; diuretics, such as chlorothiazide, 

25 hydrochlorothiazide, flumethiazide, hydroflumethiazide, 

bendroflumethiazide, methylchlorothiazide, trichloromethiazide. 
polythiazide or benzothiazide as well as ethacrynic acid, tricrynafen, 
chlorthalidone, furosemide, musolimine, bumetanide, triamterene, 
amiloride and spironolactone and salts of such compounds; 

30 thrombolytic agents such as tissue plasminogen activator (tPA). 
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recombinant tPA. streptokinase, urokinase, prourokinase and 
anisoylated plasminogen streptokinase activator complex (APSAC); 
anti-diabetic agents such as biguanides (e.g. metformin), glucosidase 
inhibitors (e.g., acarbose), insulins, meglitinides (e.g., repaglinide), 
sulfonylureas (e.g., glimepirlde. glyburide, and glipizide), 
biguanlde/glyburide combinations such as those described in U.S. 
Serial No. 09/432,465 filed November 3, 1999 (attorney docket LA 46) 
and U.S. Serial No. 09/460,920 filed December 14. 1999 (attorney 
docket LA 46a); thiozolidlnediones (e.g. troglitazone. rosiglitazone and 
pioglitazone), and PPAR-gamma agonists; mineralocorticoid receptor 
antagonists such as spironolactone and eplerenone; growth hormone 
secretagogues sudi as those described in U.S. Serial No. 09/417,180 
filed October 12. 1999 (attorney docket LA 25) and U.S. Serial No. 
09/506,749 filed February 18. 2000 (attorney docket LA 26); aP2 
inhibitors such as those described in U.S. Serial No. 09/391.053 filed 
September 7, 1999 (attorney docket LA 24a) and U.S. Serial No, 
09/390,275 filed September 7, 1999 (attorney docket LA 24b); 
digitalis; ouablan; non-steroidal antiinflammatory drugs (NSAIDS) 
such as aspirin and ibuprofen; phosphodiesterase inhibitors such as 
PDE III inhibitors (e.g., cilostazol) and PDE V inhibitors (e.g.. 
sildenafil): protein tyrosine kinase inhibitors: antiinflammatories: 
antiproliferatives such as methotrexate. FK506 (tacrolimus, Prografl, 
mycophenolate and mofetil; chemotherapeutic agents; 
immunosuppressants; anticancer agents and cytotoxic agents (e.g.. 
alkylating agents, such as nitrogen mustards, alkyl sulfonates, 
nitrosoureas, ethylenimines. and triazenes); antimetabolites such as 
folate antagonists, purine analogue?, and pyrimidine analogues; 
antibiotics, such as anthxacyclines. bleomycins, mitomycin, 
dactinomycin, and plicamycin: en2ymes, such as L-asparaginase; 
fame^l-protein transferase Inhibitors; hormonal agents, such as 
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glucocorticoids (e.g.* cortisone), estrogens/antiestrogens, 
androgens/antiandrogens. progestins* and luteinizing hormone- 
releasing hormone anatagonists, octreotide acetate; microtubule- 
disruptor agents, such as ecteinascidins or their analogs and 

5 derivatives; microtubule-stabilizing agents such as paclitaxel (Taxol®), 
docetaxel (Taxotere®), and epothilones A-F or their analogs or 
derivatives; plant-derived products, such as vinca alkaloids, 
epipodophyllotoxins, taxanes; and topoisomerase inhibitors; prenyl- 
protein transferase inhibitors; and miscellaneous agents such as, 

10 hydroxyurea, procarbazine, mitotane, hexamethylmelamine, platinum 
coordination complexes such as cisplatin and carboplatin); 
cyclosporins; steroids such as prednisone or dexamethasone; gold 
compounds; cytotoxic dmgs such as azathiprine and 
cyclophosphamide; TNF-alpha inhibitors such as tenldap; 

15 anti-TNF antibodies or soluble TNF receptor such as etanercept 

(Enbrel) rapamycin (sirolimus or Rapamune). leflunimide (Arava); and 
cyclooxygenase-2 {COX-2) inhibitors such as celecoxib (Celebrex) and 
rofecoxib (Vioxx), 

If formulated as a fixed dose, such combination products employ the 

20 compounds of this invention within the dosage range described below and 
the other pharmaceutically active agent within its approved dosage range. 
The compounds of this invention may also be formulated with, or useful in 
conjunction with, antifungal and immunosuppressive agents such as 
amphotericin B, cyclosporins and the like to counteract the glomerular 

25 contraction and nephrotoxicity secondary to such compounds. The 
compounds of this invention may also be used in conjunction with 
hemodialysis. 

The above other therapeutic agents, when employed in 
combination with the compounds of the present invention, may be used, 
30 for example, in those amounts indicated in the Physicians' Desk Reference 
(PDR) or as otherwise determined by one of ordinary skill in the art. 
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The following assays may be employed in ascertaining the degree 
of activity of a compound ("drug") as an endothelin and angiotensin II 
receptor antagonist. Compounds described in the following Examples 
5 have been tested in these assays, and have shown activity. 



ET ^ Attached cell binding assay 

CHO-Kl cells expressing either the human endothelin A or 
endothelin B receptor were cultured in Ham's F12 media (Gibco/BRL, 

10 Grand Island, NY) with 10% fetal bovine serum (Hyclone), supplemented 
with 300 iig/mL Geneticin (G-418 Gibco BRL Products, Grand Island, NY) 
and maintained at 37^0 with 5% COg in a humidified incubator. Twenty 
four hours prior to assay, the cells were treated with 0.25% trypsin-EDTA 
and were seeded in Falcon, 96 well tissue culture plates at a density of 1.8 

15 X 10' cells/ well (the monolayer should reach 80-90% confluency by the day 
of assay). 

In the attached cell assay, culture media was aspirated from each 
well and the monolayers were washed with 50 iil of PBS (Mg*% Ca** free). 
The binding assay was performed in a total volume of 125 ]il consisting of 

20 assay buffer (50 mM Tris, pH 7.4, including 1% BSA, and 2 \xM 

phosphoramidon), and 25 jal of either 500 nM ET-1 (to define nonspecific 
binding) or competing drug. The reaction was initiated with the addition 
of 25 pi of 0.25 nM ['"'Il-ET-l (New England Nuclear). Incubation was 
carried out with gentle orbital shaking, at 4^0, reaching equilibrium at 4 

25 hours. The reaction was terminated by aspiration of the reaction buffer 
and two subsequent washes with cold PBS (Mg**, Ca** free). The cells were 
dissociated by the addition of 100 jil of 0.5N NaOH followed by incubation 
for 40 minutes. Samples were then transferred from the 96 well format 
into tubes for counting in a Cobra gamma counter (Packard). Data was 

30 analyzed with curve fitting software by Sigma plot. 
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RASMC binding assay 

Assays were conducted in a total volume of 250 ]iL in 96 well 
microtitre plates. The incubation mixture contained 50 ]xh [I25]l-Sar-Ile- 
Angiotensin II (0.2 nM), 25 )iL of drug dissolved in DMSO, or angiotensin 
5 n (1 )iM) to define non-specific binding. Binding to rat aortic smooth 
muscle cells (RASMCs) was conducted in RPMI media (Gibco BRL 
Products, Grand Island, NY) containing 0.1% BSA for 2 hours at room 
temperature with continuous shaking. Unbound radioligand was washed 
fi-om the wells. The RASMCs with bound radioligand are lysed with 1% 
10 Triton X and 0.1% BSA in distilled water for 15 minutes at room 

temperature with continuous shaking. The solution in each well was 
transferred to tubes and placed in a gamma counter. 



Compounds within the scope of this invention include compounds 

15 that have an IC^ concentration of less than 100 micromolar versus either 
or both [125]I-Sar-Ile-Angiotensin II or [^^^Il-ET-1, ideally against both 
ligands. Preferred compounds within the scope of this invention are 
compounds that have an ICg^ concentration of less than 5 micromolar 
versus either or both [12511-Sar-Ile-Angiotensin II or ['^I]-ET-1, ideally 

20 against both ligands. More preferred compoimds within the scope of this 
invention are compounds that have an ICg^ concentration of less than 1 
micromolar versus either or both [125]I-Sar-Ile-Angiotensin II or [^^^H-ET- 
1, ideally against both ligands. 

All documents cited in the present specification are incorporated 

25 herein by reference in their entirety. 

The following Examples illustrate embodiments of the present 
invention, and are not intended to linut the scope of the claims. 
Abbreviations employed herein are defined below. Compounds of the 
Examples are identified by the example and step in which they are 

30 prepared (for example, "lA" denotes the title compound of step A of 
Example 1), or by the example only where the compound is the title 
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compoiind of the example (for example, '*4" denotes the title compoimd of 
Example 4). Compounds prepared for use as synthetic intermediates are 
identified by the Preparation number and step in which they appear, 
prefaced by the letter "P." For example, "PlA" denotes the compound 
5 generated in step A of Preparation 1, while "PI" denotes the title 
compoimd of Preparation 1. 

Abbreviatioiis 

10 Ac = acetyl 

(S)-BINAP = (S)-(-)2,2'-bis(diphenylphosphino)-l,l'-binaphthyl 

BOC = t-butoxycarbonyl 

n-Bu = n-butyl 

BSA = bovine serum albumin 
15 GDI = 1,1' carbonyldiimidazole 
d = days 

DBU = l,8-diazabicyclo[5.4.0]undec-7-ene 

DIBALrH = diisobutylaluminum hydride 

DMF = N,N-dimethylformamide 
20 DMSO = dimethylsulfoxide 

EDCI = l-ethyl-3-[3-(dimethylamino)propyl]carbodiimide hydrochloride 

EDTA = ethylenediaminetetraacetic acid 

eq = equivalents 

Et = ethyl 
25 ET = endothelin 

ET-1 = endothelin-1 

EtOAc = ethyl acetate 

EtOH = ethanol 

h = hours 
30 Me = methyl 

MEM = methoxyethoxymethyl 
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MeOH = methanol 
min = minutes 
mp = melting point 
Ms = methanesulfonyl 
5 NBS = N-bromosucdnimide 
PBS = phosphate buffered saline 
Ph = phenyl 
n-Pr = 7i-propyl 

SEM = 2-(trimethylsiIoxy)ethoxymethyl 
10 Rochelle's salt = potassium sodium tartrate tetrahydrate 
RT = room temperature 
TFA = trifluoroacetic acid 
THF = tetrahydrofuran 

General Methods 

15 

The following General Methods were employed in the Preparations and 
Examples. 

General Method 1: Suzuki Coupling of Arvl 
20 Bromides with Arvlboronic Acids 

ArBr + Ar'B(0R)2 s> Ar-Ar* 

R = H, alkyl 

A solution of 1.0 eq of an arylboronic add (or ester) and the 
25 appropriate aryl bromide (1.0 eq) in 2:1 toluene:ethanol (0,1 M 

concentration for each reagent) was sparged with nitrogen for 15 minutes. 
Tetrakis (triphenylphosphine)palladi\im (0) (0.05 eq) and 2 M aqueous 
sodium carbonate (3 eq) were added and the mixture was heated at 85^*0 
for 3 h under a nitrogen atmosphere. The mixture was cooled and ethyl 
30 acetate and water were added. The organic layer was washed once with 
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saturated aqueous sodium carbonate, dried over sodium sulfate, and 
concentrated. The residue was chromatographed on silica gel using 
hexanes/ethyl acetate as eluant to yield the biaryl product. 

5 Arylboronic acids used: [2-[[(3,4.dimethyl-5"isoxazolyl)[(2- 

methoxyethoxy)-methyl]aminol-sulfonyl]phenyl]boronic acid (or the 
corresponding SEM-protected compound, both of which were prepared as 
described in U.S. Patent No. 5,612,359); [2-[[(4,5-dimethyl-3-isoxazolyl)[(2- 
methoxyethoxy)methyl]amino]-sulfonyl]phenyl]boronic add (prepared as 
10 described in U.S. Patent No. 5,612,359 and U.S. Patent Application Serial 
No. 09/013,952, filed January 27, 1998); [2'(N'tert' 

butylsulfamoyl)phenyl]boronic acid (prepared according to Chang, L. L. et 
al., J. Med Chem., 38, 3741-3758 (1995)). 

15 Arylboronate ester used: N-[(2-methoxyethoxy)methyl]-N-(3,4-dimethyl-5- 
isoxazolyl)-2-(4,4,5,5-tetramethyl-l,3,2-dioxaborolan-2- 
yDbenzenesulfonamide (prepared as described in WO 97/29747). 

20 General Method 2: Conversion of Primary 

Alcohols to Alkvl Bromides 

RCH2OH > RCH2Br 

25 To a 0.2 M solution of the alcohol in DMF at 0 **C was added carbon 

tetrabromide (1.5 eq) followed by triphenylphosphine (1.5 eq). The 
mixture was stirred at 0 for 4 h, diluted with 10 parts 2:1 hexanes/ethyl 
acetate, and washed with water and brine. The solution was dried over 
sodium sulfate and concentrated, and the residue chromatographed on 

30 silica gel using hexanes/ethyl acetate as eluant to yield the alkyl bromide 
product. 
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General Method 3: Conversion of Primary 
Alcohols to Alkvl Methanesulfonates 

5 RCH2OH ► RCH2OMS 

To a 0,15 M solution of the alcohol in dichloromethane at 0 
was added Ar,iV-diisopropylethylamine (1.5 eq) followed by 
methanesulfonyl chloride (1.1 eq). The mixture was stirred at 0 **C for 1 to 
10 3 h, and was then treated with 10% aqueous potassium dihydrogensulfate. 
The aqueous layer was extracted once with dichloromethane and the 
combined organic layers were dried over sodium sulfate and concentrated 
to yield the crude alkyl methanesulfonate. 

15 General Method 4: Alkvlation of Heterocvcles or Aliphatic Alcohols 

RCHgX RCH2— heterocycle OR RCH2— OR' 

X = Br, OMs 

Sodium hydride (60% dispersion in mineral oil, 1.2 eq) was added at 
20 0 "^C to a 1.0 M solution or suspension of an appropriate heterocycle or 
alcohol (1.5 eq) in DMF. The mixture was allowed to warm to RT, was 
stirred for 20 min, and was then cooled back to 0 ^C. To the heterocycle 
mixture was added a solution of the appropriate alkyl bromide or allyl 
methanesulfonate (1. 0 eq) in a minimal amount of DMF. The resultant 
25 mixture was allowed to warm to RT and was stirred for 16-24 h. The ■ 
reaction mixture was diluted with EtOAc and washed with water and 
brine. The organic layer was dried over sodium sulfate and concentrated, 
and the residue chromatographed on silica gel with hexanes/ethyl acetate 
as eluant to jdeld the alkylation product. 

30 

Heterocycles Used: 
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Me 


2-ethyl-5,7-dimethyl-3H- 
imidazo[4,5-blpyridine 


Senanayake, C. H., et. al. 
Heterocycles 1996,42,821- 

oOU. 




2-butyl-l,3- 

diazaspiro [4.4] non- l-en-4-one 


Bemhart, C. A., et. al. J. 
Mfirf Ch^m 1993.36. 
3371-3380. 


Me 


3,5-di-n-butyl-l,2,4-triazole 


Reitz, D.B., et al. Biorganic 
& Medicinal chemistry 
Letters, 1994, 4(1), 99-104 




2-propyl-l,3- 

diazaspiro[4.4]non-l-en-4-one 


Bemhart, C. A., et. al. J. 
Med. C/wwi., 1993, 36, 
3371-3380. 


o 


7-oxo-2,4-dimethyl-5,6,7,8- 

tetrahydropyrido[2,3- 

dlpyrimidine 


Hidlar, T. L.; French, W. C. 
J. Med. Chem., 1969, 12, 
424-426. 


o 


2-ethyl-4(lH)-quinolone 


Bradbury, R.H.; et. al. J. 
Med. Chem. 1992,35, 
4027-4038. 


0 


2-inethyl-4(lH)-quinolone 


commercially available 


o 


2-propyl-4( lH)-quinolone 


Bradbury, R.H.; et. al. J. 
Med. Chem, 1992,35, 
4027-4038. 


o 


2-ethyl-5,6,7,8-tetrahydro- 
4(lH)-quinolone 


Bradbury, R.H.; et. al. J. 
Med. Chem. 1993,36, 
1245-1254. 


Me 


methyl 2-(N- 

propylamino)pyTidine-3- 

carboxylate 


De, B.; et. al. J. Med. Chem. 
1992, 35, 3714-3717 


H 


2,7-diethyl-5H-pyrazolo[l,5- 
bl [l,2,4]triazole 


U,S, Patent No. 6,475,114 


H 

^Y^OMe 


3-methoxy-2,6-dimethyl- 
4(4H)-pyridinone 


Voss. G.; et. al. Liebigs Ann 
Chem. 1982, 1466-1477 




2-butyl-4(3H)-quinazolinone 


Allen, E. C. ; et al 
Biorganic & Medicinal 
Chemistry Let 1993, 3(6), 
1293-1298 
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O Me 



N- (2-butyl-3,4-dihydro-4- 
0X0-6- quinazolinonyl)-N'- 
isopropyl-N'methylurea 



Laszlo, S. E.; et al 
Biorganic & Medicinal 
Chemistry Let 1993, 3(6), 
1299-1304 



C^eneral Method 5: Reductive Amination 
5 ArCHO + RNH2 [or RNHa-HQ] ► ArCHa-NHR 

To a mixture of an aromatic aldehyde (1.0 eq) and a primary amine 
(1.2 eq) in dichloromethane (0.1 M aldehyde concentration) was added 4 A 
molecular sieves (5g per mmol aldehyde), [Alternately, a primary amine 

10 hydrochloride (1.2 eq) and triethylamine (1.2 eq) could be substituted for 
the primary amine free base.] The mixture was stirred vigorously for 1 h, 
after which sodium triacetoxyborohydride (1,5 eq) was added. The 
mixture was stirred vigorously at RT, while the course of the reaction was 
monitored by HPLC. If the reaction had not reached completion within 

15 several hours, additional sodium triacetoxyborohydride (1.0 eq) was added 
and monitoring was continued. When the reaction was complete the 
mixture was filtered through celite, aqueous sodium bicarbonate solution 
was added to the filtrate, and the aqueous layer was extracted with 
dichloromethane. The combined organic extracts were dried over sodium 

20 sulfate and evaporated. The crude residue was carried on without further 
purification. 

In general, reductive amination with a 4-aminobutanoic acid 
resulted in a lactam product. In a few cases, cyclization was promoted by 
treatment of a 0.1 M solution of the crude amino acid product in 
25 dichloromethane with 1.0 eq of diisopropylcarbodiimide for 1 h at RT. 

General Method 6: Amine Acvlation 
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AfCH^-NHR + R'COCI 
R=:H,alkyl 

A 0.15 M solution of a primary or secondary amine (1.0 eq) and 
iSr,iV-diisopropylethylamine (2.0 eq) in dichloromethane was treated at RT 
5 with an acyl chloride (1.5 eq). After 1.5 h, methanol (10 eq) was added, 
followed by aqueoxis sodium carbonate solution. The aqueous layer was 
extracted with dichloromethane and the combined organic extracts were 
combined, dired over sodium sulfate, and concentrated. The residue was 
diromatographed on silica gel with hexanes/ethyl acetate as eluant to 
10 provide the product tertiary amide. 
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General Method 7: Hydrolysis of SEM or MEM Sulfonamide 



Protecting Groups Usin^ Hydrochloric Acid/Ethanol 




O2 

.heteroaryl 




O2 

^ ^heteroaryi 



R = MEM, SEM 



To a 0.1 M solution of a SEM- or MEM-protected N-heteroaryl 
sulfonamide in one yolxmie of 95% EtOH was added an equal volume of 6N 
aqueous HCl, and the resulting solution was heated at reflux for 1 h. The 
reaction mixture was concentrated and the pH of the solution was 

10 adjiisted to pH 8 using aqueous sodium bicarbonate solution. It was then 
reacidified to pH 5 with glacial acetic add. The mixture was extracted 
with three portions of ethyl acetate. The combined organic extracts were 
washed with water and brine, dried over sodium sulfate, and 
concentrated. The residue was purified by reverse-phase preparative 

15 HPLC, or by silica gel chromatography using chloroform/methanol or 
hexanes/acetone as eluant. 



A solution of a SEM- or MEM-protected N-heteroaryl sulfonamide 
25 in one volume of absolute methanol or ethanol was treated with two 
volumes of 4 N hydrogen chloride/dioxane solution (final substrate 



General Method 8: Hydrolysis of SEM or MEM Sulfonamide 



Protecting 

Groups Using Hydrogen Chloride in Dioxane/Alcohol 




R = MEM, SEM 
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concentration 0.05 M). The resulting solution was heated at 55 for 16 h 
and was then concentrated. The residue was purified by reverse-phase 
preparative HPLC, or by extraction with ethyl acetate from aqueous 
potassium phosphate adjusted to pH 5-6, followed by silica gel 
5 chromatography. 

General Method 9: Cleavage of SEM or MEM Sulfonamide 
Protecting 
Groups Using Trimethvlsilvl Iodide 



10 

O2 O2 
^^.^^heteroaryl ^ ^^^^^heteroaryl 

R = MEM, SEM 

To a 0.1 M solution of of a SEM- or MEM-protected N-heteroaryl 
sulfonamide in acetonitrile was added trimethylsilyl chloride (8 eq) 
15 followed by sodium iodide (8 eq). The mixture was stirred at RT for 30 

min and was then poured onto water and ethyl acetate. The organic layer 
was washed with saturated sodium sulfite and brine, and was then dried 
over sodium sulfate and concentrated. The residue was purified by 
reverse-phase preparative HPLC or by silica gel chromatography. 



20 



25 



General Method 10: Cleavage of SEM Sulfonamide Protecting 
Groups Using Tetrabutvlammonium Fluoride 



O2 O2 
SEM ^ H 



To a 0.05 M solution of a SEM-protected N-heteroaryl sulfonamide 
in THF was added freshly activated 4A molecidar sieves (20 g per mmol 
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sulfonamide), followed by tetrabutylammonitim fluoride (1.0 M solution in 
THF, 3 eq). The mixture was heated at 55 for 1-2 h, then was cooled 
and filtered through celite. The filter cake was rinsed with methanol, 
then aqueous potassium dihydrogen phosphate solution was added to the 
5 filtrate and the mixture partially concentrated. The residue was adjusted 
to pH 4-5 using dilute hydrochloric acid, and the mixture was extracted 
with two portions of ethyl acetate. The combined organic extracts were 
dried over sodium sxilfate and concentrated. The residue was purified by 
reverse-phase preparative HPLC or by silica gel chromatography. 

10 

General Method 11: Reduction of Arvl Aldehvdes to Benzvlic 

Alcohols Using Sodium Borohvdride 



ArCHO >^ ArCH2— OH 



15 



Sodium borohydride (0.5 eq) was added at 0 ""C to a 0.2 M solution 
of an aromatic aldehyde in absolute ethanol or methanol. The mixture 
was allowed to warm to RT and stirred for 1-2 h. Aqueous potassium 
dihydrogen phosphate solution (or dilute hydrochloric acid) was added and 

20 the mixture was stirred for an additional 15 min. The mixture was 

partially concentrated and the residue partitioned between ethyl acetate 
and water. The aqueous layer was extracted twice with ethyl acetate and 
the combined organic extracts were dried over sodiimi sulfate and 
concentrated. The crude benzylic alcohol was either used directly or was 

25 purified by silica gel chromatography using hexanes/ethyl acetate as 
eluant. 

General Method 12: Amide Formation using 1,1'- 
Carbonvldiimidazole 

30 
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RCOOH + R1R2NH ► Rl^^ 

r 



R2 



l,l'-Carbonyldiiinidazole (2.0 eq) was added to a 0.1 M solution or 
suspension of an appropriate carboxylic acid (1,0 eq) in THF. The mixture 
5 was heated at 50 °C for Ih, and was then cooled to RT. An appropriate 
amine (5-10 eq) was then added, and the miture was stirred at RT for 12 
h. Ethyl acetate and aqueous sodium bicarbonate solution were added 
and the aqueous layer was extracted with ethyl acetate. The combined 
organic layers were dried over sodium sulfate and concentrated. The 
10 residue was purified by reverse-phase preparative HPLC or by silica gel 
chromatography. 

General Method 13: Benzvlic Bromination 
Using N-Bromosuccinimide 

15 

ArCH3 ArCHa— Br 



To a 0.4 M solution of a methyl-substituted aromatic compound in 
carbon tetrachloride was added N-bromosuccinimide (1.05 eq) and benzoyl 
20 peroxide (0.03 eq), and the mixture was heated at reflux for 8-16 h. The 
mixture was cooled and filtered and the filtrate concentrated. The residue 
was purified by trituration with 3:1 hexanes/ethyl acetate, or by silica gel 
chromatography using hexanes/ethyl acetate as eluant to provide the 
mono-brominated product. 

25 

General Method 14: Reduction of an Aromatic 
Nitrile to an Aromatic Aldehyde Using DIBAL-H 



30 



AiCN fc- ArCHO 
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DIBAL-H (1.5 M solution in toluene, 1.5 eq) was added dropwise at 
0 °C to a 0.5 M solution of an aromatic nitrile (1.0 eq) in toluene or 9:1 
toluene/dichloromethane. The solution was stirred at 0 °C for 1-4 h, and 
was then treated with excess methanol. After 15 min, 2N hydrochloric 
5 acid was added and the mixture was stirred vigorously for an additional 
15 min. The layers were separated, and the aqueous layer was extracted 
with ethyl acetate. The combined organic layers were dried over sodium 
sulfate and concentrated to yield the crude aldehyde, which was either 
carried on crude or purified via silica gel chromatography using 
10 hexanes/ethyl acetate as eluant. 

(General Method 15: Ester Hvdrolysis Using Lithium Hydroxide 

RCOOR' ^ RCOOH 

15 

A 0.25 M solution of an alkyl ester in 1:1 THF/water was treated 
with lithium hydroxide hydrate (1.5 eq) at RT. The mixture was stirred 
for 8-16 h and was then acidified with dilute hydrochloric acid. The 
product was either isolated by direct filtration firom the reaction mixture, ^ 
20 or by extraction with ethyl acetate, followed by drying of the organic 

layers with sodium sulfate, concentration, and silica gel chromatography 
using methanol/chloroform or hexanes/acetone as eluant. 

General Method 16: Displacement of a 
25 Benzvlic Bromide or Mesylate with Cyanide 

ArCHaX ► ArCH2-"CN 

X = Br. OMs 

Sodium cyanide (1.2 eq) was added at RT to a 1.0 M solution of a 
30 benzylic bromide or mesylate in DMF. The mixture was stirred at RT for 
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16 h. The reaction mixture was diluted with ethyl acetate and partitioned 
against aqueous sodium bicarbonate. The organic layer was dried over 
sodium sulfate and concentrated, and the residue chromatographed on 
silica gel with hexanes/ethyl acetate as eluant to yield the nitrile product. 

General Method 17: Swern Oxidation of a 
Benzvlic Alcohol to an Aromatic Aldehyde 

ArCHa-OH ArCHO 

1 

Oxalyl chloride (1.5 eq) was added dropwise to a solution of DMSO 
(2.0 eq) in dichloromethane at -78 "^C. After 5 min, a solution of benzylic 
alcohol substrate (1.0 eq) in dichloromethane was added and the mixture 
(0.2 M final substrate concentration) was stirred at -78 for 15 min. 
Triethylamine (4,0 eq) was added and the mixture was stirred and allowed 
to warm to RT. Aqueous sodium bicarbonate solution was added, the 
layers were separated, and the aqueous layer was extracted with one 
portion of dichloromethane. The combined organic layers were dried over 
sodium sulfate, concentrated, and the residue was purified by silica gel 
chromatography using hexanes/ethyl acetate as eluant. 

General Method 18: Reduction of an Aromatic Nitro Group 
to an Aromatic Amine Using Tin (II) Chloride Dihvdrate 

ArNOa ^ ArNH2 

Tin (II) chloride dihydrate (4.0 eq) was added to a 0.05 M solution of 
an aromatic nitro compound in ethyl acetate and the resulting mixtxire 
was heated at 70 *C for 45 min. The mixture was cooled, half-saturated 
aqueous sodium carbonate solution was added, and the layers were 
separated. The aqueous layer was extracted once with ethyl acetate, and 
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the combined organic layers were dried over sodium sulfate and 
concentrated. The residue was chromatographed on silica gel using 
hexanes/ethyl acetate as eluant to provide the product aromatic amine. 

5 General Method 19: Hvdrolvsis of a 

2-Arvl-1.3-Dioxolane to an Aromatic Aldehvde 




■Ar AiCHO 



10 A 0.2 M solution of a 2-aryH,3-dioxolane (1.0 eq) in THF was 

treated with IN hydrochloric add (1.5 eq), and the resulting solution was 
heated at 55 **C for 16 h. The mixture was cooled and neutralized with 
aqueous sodium bicarbonate solution, then extracted with three portions 
of ethyl acetate. The combined organic extracts were dried over sodium 

15 sulfate and concentrated, and the crude aldehyde was used directly with 
no further purification. 



General Method 20: Ester Formation Using 
l,l'-Carbonvldiimidazole and DBU 

20 



R 1 

RCOOH + RiOH ► "^'^F 



l,l'-Carbonyldiimidazole (2,0 eq) was added to a 0.1 M solution or 
suspension of an appropriate carboxylic acid (1.0 eq) in THF. The mixture 
25 was heated at 50 ^^C for Ih. An appropriate alcohol (3.0 eq) was then 

added, followed by DBU (3.0 eq). The mixture was heated at 50 ""C for 16 
h and was then cooled. Ethyl acetate and 35% aqueous citric acid solution 
were added, and the organic layer was dried over sodium sulfate and 
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concentrated. The residue was purified by reverse-phase preparative 
HPLC or by silica gel chromatography. 



General Method 21: Phase-Transfer Alkvlation of Imidazoles 

ArCHaX ^ ArCH2-fv(^i-R 

X = Br, OMs 



A solution of an appropriate imidazole (0.1 M) in toluene was 
treated with 50% aqueous sodium hydroxide solution (0.5 ml per mmol 
imidazole), tetrabutylammonitun hydrogen sulfate (0.05 eq), and an 
appropriate benzylic alkyl bromide or mesylate (0.95 eq). The mixture 
was stirred vigorously at 40 ^'C for 24 h and was then cooled and filtered. 
Water was added and the aqueous layer was extracted with two portions 
of ethyl acetate. The combined organic extracts were dried over sodium 
sulfate and concentrated to provide the crude product, which was either 
purified by silica gel chromatography or was carried on crude. Imidazole 
used: 2-propyl-4,5,6,7-tetrahydro-8-oxocycloheptimidazole (Yanagisawa, 
T.; et. al. Biorg. Med. Chem. Lett 1993, 5, 1559-1564). 



A solution of an appropriate imidazole (0.5 M) in DMF was treated 
with potassium carbonate (2.0 eq) and a benzylic alkyl bromide or 
mesylate (1.0 eq) at RT. The mixtiu'e was stirred at RT for 16 to 24 h. 
The solvent was evaporated and the residue was partitioned between 



General Method 22: Imidazole or Phenol Alkvlation 




X = Br,OMs 
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ethyl acetate and water. The ethyl acetate layer was dried over sodium 
sulfate and concentrated to provide the crude product, which was purified 
by silica gel chromatography or was carried on crude. When mixtures of N- 
1 and N-3 alkylation products were obtained, the regiochemistry of the 
5 all^rlation was determined by NOESY spectroscopy. 



Imidazoles Used: 





2-n-butyl-4-chloro-5- 
formylimidazole 


Watson, S.P. Synth. Comm,^ 
1992, 22, 2971-2977 


o 


ethyl 2-n-propyl-4- 
ethylimidazole-5-carboxylate 


Carini, D. J., WO 92/00977 


O 


2-n-propyl-4-chloro-5- 
formylimidazole 


Watson, S.P. Synth, Comm,^ 
1992,22, 2971-2977 



10 

General Method 23: Cleavage of SEM Sulfonamide Protecting 
Groups Using Cesium Fluoride 



15 



O2 O2 
^^^heteroaryl ^ heteroaryl 

SEM H 



To a 0.05 M solution of a SEM-protected N-heteroaryl sulfonamide 
in DMF was added cesium fluoride (5.0 eq), and the resulting mixture was 
heated at 130 ""C for 3 h. The reaction mixture was cooled and the solvent 
evaporated. Aqueous potassium dihydrogen phosphate solution was added 
20 (pH 4-5) and the mixture was extracted with three portions of ethyl 

acetate. The combined organic extracts were dried over sodium sulfate 
and concentrated. The residue was purified by reverse-phase preparative 
HPLC or by silica gel chromatography. 



25 
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General Method 24: Sulfonvlation of Aromatic Amines 



ArNHa ArNHS02R 

»f 

5 To a 0,1 M solution of an aromatic amine (1.0 eq.) in 

dichloromethane at -30 was added triethylamine (2.6 eq), followed by a 
sulfonyl chloride (1.4 eq). The mixture was allowed to warm to RT over 3 
hr. Aqueous sodium bisulfate was added (final pH 5) and the aqueous 
layer was extracted with dichloromethane. The combined organic extracts 
10 were washed with water and brine, and were then dried over sodium 

sulfate and concentrated. The residue was chromatographed on silica gel 
using dichloromethane/methanol as eluant. 

Greneral Method 25: Oxidation of Aromatic Aldehvdes to Carboxvlic 
15 Acids 

ArCHO ArCOOH 

A 0.1 M solution of an aromatic aldehyde in 1:1 THF/water was 
20 treated at 0 with sulfamic add (1.5 eq) and sodium chlorite (1.5 eq). 

After 1 h aqueous potassium bisulfate solution was added and the mixture 
was extracted with ethyl acetate. The combined organic extracts were 
washed with brine, dried over sodium sulfate and concentrated to provide 
the crude carboxylic add, which was used without further purification. 

25 

General Procedure: Purification bv Anion Exchange Chromatoerraphv 



Anion exchange chromatography was performed on Varian SAX 
cartridges (acetate form, 1.5-3 g) or United Chemical Technologies 
30 CUQAX13M6-AC cartridges (acetate form, 3 g). Following a methanol 
rinse, the cartridge was loaded with a dichloromethane solution of crude 
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product. Elution of impurities with dichloromethane, followed by elution 
of the desired product with 1-3% TFA in dichloromethane or 
dichloromethane/methanol, provided the purified product. 

5 General Procedure: Purification bv Reverse-Phase Preparative HPLC 

Reverse-phase preparative HPLC was performed with Shimadzu 8A 
liquid chromatographs using YMC S5 ODS columns (20 x 100, 20 x 250, or 
30 X 250 mm). Gradient elution was performed with methanol/water 
10 mixtures in the presence of 0.1% TFA. In some cases a product eluting as 
a TFA salt was subsequently converted to the corresponding free base by 
extraction fi:*om aqueous sodium bicarbonate or sodium carbonate solution. 



Analvtical HPLC Methods Employed in Characterization of 
15 Examples 

Analytical HPLC was performed on Shimadzu LCIOAS liqxiid 
chromatographs using the following methods: 



20 A. Linear gradient of 0 to 100% solvent B over 4 min, with 1 min hold 
at 100% B; 

UV visualization at 220 nm 
Column: YMC S5 ODS Ballistic 4.6 x 50 mm 
Flowrate: 4 ml/min 
25 Solvent A: 0.1% trifluoroacetic acid, 90% water, 10% methanol 

Solvent B: 0.1% trifluoroacetic acid, 90% methanol, 10% water 

B. Linear gradient of 0 to 100% solvent B over 30 min, with 5 min hold 
at 100% B; 
30 UV visualization at 254 nm 

Column: YMC S3 ODS 6 x 150 mm 
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Flowrate: 1.5 ml/min 

Solvent A: 0*2% phosphoric acid, 90% water, 10% methanol 
Solvent B: 0.2% phosphoric acid, 90% methanol, 10% water 

5 C. Linear gradient of 0 to 100% solvent B over 4 min, with 1 min hold 
at 100% B 

UV visualization at 220 nm 
Colxmn: YMC 85 ODS Ballistic 4.6 x 50 mm 
Flowrate: 4 ml/min 
10 Solvent A: 0.2% phosphoric acid, 90% water, 10% methanol 

Solvent B: 0.2% phosphoric add, 90% methanol, 10% water 

D. Linear gradient of 45 to 100% solvent B over 2 min, with 1 min hold 
at 100% B; 

15 UV visualization at 220 nm 

Colimin: Phenomenex Primesphere 4.6 x 30 mm 
Flowrate: 5 ml/min 

Solvent A: 0.2% phosphoric acid, 90% water, 10% methanol 
Solvent B: 0.2% phosphoric acid, 90% methanol, 10% water 

20 

E. Same conditions as (B), but with a linear gradient of 40 to 100% 
solvent B over 30 min, with 5 min hold at 100% B 

F. Same conditions as (B), but with a linear gradient of 70 to 100% 
25 solvent B over 30 min, with 5 min hold at 100% B 

G. Same conditions as (D), but with a linear gradient of 40 to 100% 
solvent B over 2 min, with 1 min hold at 100% B 

30 H. Linear gradient of 0 to 100% solvent B over 2 min, with 1 min hold 
at 100% B; 
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UV visualization at 220 nm 

Column: Phenomenex Primesphere 4.6 x 30 mm 

Flowrate: 5 ml/min 

Solvent A: 0.1% trifluoroacetic add, 90% water, 10% methanol 
5 Solvent B: 0.1% trifluoroacetic acid, 90% methanol, 10% water 



I. Same conditions as (B), but with a linear gradient of 50 to 100% 
solvent B over 30 min, with 5 min hold at 100% B 

10 J. Same conditions as (C), but with a linear gradient of 0 to 100% 
solvent B over 8 min, with 1 min hold at 100% B 
K. Same condidtions as (D), but with a linear gradient of 0 to 100% 
solvent B over 2 min, with a 1 minute hold at 100% B. 

15 Preparations 

Preparation 1 : 

N-(3.4-Dimethvl-5-isoxazolvl)-4'-formvl-2'-(hvdroxvmethvl)-N-r(2- 
trimethvlsiloxv)ethoxvmethvll [1 > 1 -biphenvll -2'Sulfonamide 

20 



Oa p-N 
SEM 




A. 4-Bromo>3-(bromomethvl)benzonitrile 

The product was prepared according to General Method 13 starting 
25 from 12.0 g 4-bromo-3-methylben2onitrile. Partial purification of the 

crude product was performed by trituration with 3:1 hexanes/ethyl acetate 
to afford 7.3 g of a slightly yellow solid, which was contaminated with 
approximately 20 mol% of the starting material. 
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B, 4'Bromo-3-(acetoxvmethvl)benzonitrile 

A mixture of PIA (7.3 g), potassium acetate (3.4 g), and DMF (10 
ml) was stirred at RT for 16 h. Ethyl acetate was added and the mixture 
was washed with four portions of water, followed by one portion of brine, 
5 The ethyl acetate layer was dried over sodium sulfate and concentrated. 
The solid residue was partially purified by crystallization fi:om ethyl 
acetate, yielding 4.5 g of a slightly yellow solid. 

C. 4-BromO"3-(hvdroxvmethvI)benzaldehvde 

10 PIB (4.4 g) was treated with DIBAL-H according to General 

Method 14, using 3.5 eq of the reducing agent rather than 1.5 eq. The 
crude product was an orange oil (4.8 g), judged by NMR to be 
approximately 75% ptire by weight. 

15 D, N-(3.4-Dimethvl-5-isoxazolvl)-4'-formvl-2Vhvdroxvmethvl)-N-r(2>- 
trimethvlsiloxv)ethoxvmethvn fl. l'-biphenvn-2-sulfonamide 
PIC (4.7 g) was subjected to Suzuki coupling according to General 

Method 1, yielding 7.6 g of the product as an orange oil following silica gel 

chromatography (2:1 hexanes/ethyl acetate eluant). 



20 



Preparation 2: 
N-(3.4-Dimethvl-5-isoxazolvl)*4'-bromomethvl-2'- 
(methoxvmethvl)-N> 
[(2-methoxvethoxv)methvl1 f 1 ,1 -biphenvll -2-sulfonamide 



25 
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A- 4-Broino-3-(bromomethvl)benzonitrile 

The product was prepared according to General Method 13 starting 
from 19.6 g 4-bromo-3-methylbenzonitrile. After cooling the mixture was 
filtered and the filtrate was washed with H2O and brine, dried and 
concentrated. The residue was chromatographed on silica gel using 100:3 
and then 100:10 hexane/EtOAc to afford P2A (16 g, 58%). Rf^O.15, silica 
gel, 10:1 hexane/EtOAc. 

B. 4-Bromo-3-(Methoxymethvl)benzonitrile 
To a solution of P2A (6.95 g, 25,28 mmol) in 10 ml DMF, NaOMe 

(25 wt. % in MeOH, 6.94 ml, 30.3 mmol) was added dropwise. The 
reaction mixture was stirred at RT for 3 h. Ethyl acetate (100 ml) and 
hexanes (50 ml) were added, and the mixture was washed twice with 
water and once with brine. The organic layer was dried over sodium 
sulfate and concentrated. The residue was chromatographed on silica gel 
using 100:6 hexane/EtOAc to afford P2B (4.70 g, 82%). Rf^O.5, siUca gel, 
5:1 hexane/EtOAc. 

C. 4-Bromo-3-(methoxvmethyl)ben2aldehvde 
P2B (7.0 g) was treated with DIBAL-H according to General 

Method 14, using THF instead of toluene as solvent. The crude product 
was purified by siUca gel chromatography using 11:1 hexanes/ethyl 
acetate as eluant to give 6.2 g P2C as a colorless gimi. Rf^O.4, silica gel, 
5:1 Hexane/EtOAc. 

D. N-(3,4-Dimethvl-5-isoxazolvl)-4'-fonnvl-2'-(methoxvmethvl)-N-f(2- 
methoxvethoxv)methvn \ 1 . 1'-biphenvll -2-sulfonamide 
P2C (6.2 g) was subjected to Suzuki coupling according to General 

Method 1, giving P2D as an oil in 83% yield after silica gel 
chromatography. 
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10 



15 



20 



E. N'(3.4>Dimethvl-5-isoxa2olvl)-4'-hvdroxvmethvl-2'- 
(methoxvmethvl)>N4(2-methoxvethoxv)methvl1fl>l'^biphenvll-2> 
svJfonamide 

P2D (2,8 g) was reduced with sodium borohydride according to 
General Method 11, to provide 2.8 g P2E. 

F. N-(3,4-Dimethvl-5-isoxa2olvl)-4'-bromoinethvl-2'>(methoxvinethvlV 
N'r(2-methoxyethoxv)methyl1[l>l*'biphenvn-2"Sulfonamide 

P2E (2.8 g) was treated with triphenylphosphine and carbon 
tetrabromide according to General Method 2, providing the title compound 
(2.3 g) in 72% yield. 

Preparation 3: 

2'-Cvano N-(3,4-dimethvl-5-isoxazolvD -4'-(hvdroxvmethvl)-N-r(2- 
trimethvlsiloxv)ethoxymethvnfl.l'-biphenvn-2-sulfonamide 



A. 4^-(Acetoxymethvl)-N-(3,4*dimethvl-5-isoxazolvl) -2^-formvl-N- f (2- 
trimethvlsiloxv)ethoxvmethvnfl>l'-biphenvn-2-sulfonamide 
acetoxime 

Hydroxylamine hydrochloride (1.13 g) was added to a solution of 7.0 
g P4 in 20 ml pyridine and the mixture was stirred at RT for 2 h. Acetic 

anhydride (5.1 ml) was added and the mixture was stirred for 1 h at RT. 
Ethanol (5 ml) was added and the mixture was concentrated under 
reduced pressure. The residue was taken up in ethyl acetate and washed 
twice with 0.1 N hydrochloric acid, twice with half-saturated aqueous 
sodium carbonate solution, and once with brine. The ethyl acetate layer 
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was dried over sodium sulfate and concentrated to provide PSA as an 
orange oil. 



B, 4'-(Acetoxvmethvl)-2*-cvano-N-(3.4>dimethvl-5>i80xazolvl)-N-r(2- 
5 trimethvlsiloxv)ethoxvmethvn Tl , 1 '-biphenvll -2-sulfonamide 

PSA was dissolved in 75 ml acetonitrile, DBU (4.0 ml) was added, 
and the mixtxxre was stirred at RT for 14 h. The mixture was 
concentrated, and the residue was taken up iri ethyl acetate and washed 
twice with 0.1 N hydrochloric acid, then once with half-saturated aqueous 
10 sodium carbonate solution. The ethyl acetate layer was dried over sodium 
sulfate and concentrated to give P3B as an orange oil. 

C. 2'-Cvano N-(3.4-dimethvl-5>isoxa2olvD -4'-(hvdroxvmethvl)-N-f(2- 
trimethvlsiloxv)ethoxvmethvn f 1 . 1 '-biphenvU -2-sulfonamide 

15 P3B was dissolved in 150 ml methanol, potassium carbonate (1.5 g) 

was added, and the mixtmre was stirred at RT for 2 h. 2N Hydrochloric 
acid (5.5 ml) was added and the mixture was concentrated. The residue 
was taken up in ethyl acetate and partitioned against aqueous sodium 
bicarbonate solution. The ethyl acetate layer was dried over sodium 

20 sulfate and concentrated to 5deld 5.7 g of the crude title compound, which 
was used without further purification. 

Preparations 4 through 22 were performed by application of the 
General Methods and are listed in the following Table. 

25 
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Preparations by General Methods 



No. 


Structure 


Name 


Starting 
Material 


Starting Material 
Reference 


General 
Methods 
Applied 
(yield,%) 


P4 




N-(3,4-Dimethyl-5- 
iso-xazolyl)-2'- 
formyl-4'-(hydroxy- 
methyl)-N-[[2-(tri- 


VO Br 


Zhang, H.-Y. et 
aL, Tetrahedron, 
1994, 50, 11339- 
11362. 


19 (95); 
1(81) 






methylsilyDethoxy)- 

methyll[l,r- 
biphenyl]-2- 
sulfonamide 






P6 


kji SEM i,. 


2'-Chloro-N.(3,4- 

dimethyl-5-iso- 

xazolyl)-4*-formyl- 

N-{[2- 

(trimethylsilyl)- 
ethoxy]- 

methyl][l,l'- 
biphenyl]-2- 
sulfonamide 


CHO 
Br 


Casida, J. E.; 
Elliott, M.; 
PuUmann, D. A., 
EP 294229 


1(83) 


P6 


kj» seM J„ 


N-(3,4-Diinethyl-5- 

isoxazolyl>-4*- 

formyl-2'" 

(trifluoromethyl)-N- 
[[2-(tri- 

methylsilyl)etho3Qr] 
methyl] [l,r- 
biphenyl]-2- 
sulfonamide 


CHO 
Br 


DoAmared, J. R.; 
French, F. A,; 
Blanz, E. J. Jr.; 
French, D. A. J. 
Med, Chem, 1971, 
9, 862-866. 


1(11) 


P7 




N-(3,4-Diinethyl-5- 

isoxazolyl)-4'- 

formyl-N.[(2- 

methoxy-ethoxy)- 

methyll-2*- 

methyl 1 1,1 -bi- 

phenyl]-2- 

sulfonamide 


CHO 
Br 


Pine, S. H.; et al. 
</. Org, Chem. 
1971, 36, 984-91. 


1(77) 


P8 




N-(3,4-Dimethyl-5- 

isoxa2olyl)-2'-fluoro- 

4^formyl-N-[(2- 

methoxyethoxy)- 

methyl][l,r- 

biphenyl]-2- 

sulfonamide 


CHO 
8r 


Palmer, C. J.; 
Casida, J. E.; 
Larldn,J.P. US 
Patent 5,061,726 


1(50) 
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P9 




•OMs 

!) 


2'-[[(3,4-Diinethyl- 

5-isoxazolyl)[[2-(tri- 

methylsilyDethoxy] 

methyl]amino]siil- 

fonyl)-2-(trifluoro- 

methyl)[l.l'- 

biphenyl]-4- 

methanol 

methanesulfonate 


P6 




11 (90); 
3(75) 


PI 
0 


Cry 


OMs 

1 SEM jj^ 


2-Chloro-2'-[[(3,4- 

dimethyl-5-isoxa- 

20lyl)[[2-(tri- 

methylsilyDethoxy] 

methyl] amino] sul- 

fonyl][l,r- 

biphenyl]-4- 

methanol 

methanesulfonate 


P5 




11 (90); 
3(83) 


PI 
1 


kj^ MEM 


4*-(Bromomethyl)- 

N-(3,4-dimethyl-5- 

isoxazolyl)-2'-fluoro- 

N-[(2-methoxy- 

ethQxy)methyI] [1,1*- 

biphenyl]-2- 

sulfoaamide 


P8 




11 (98); 
2(67) 


PI 

2 




^ SEM 


2'-[[(3,4-Dimethyl- 

5-isoxazolyl)[ [2-(tri- 

methylsilyl)ethoxy] 

methyl] amino] - 

sulfonyll-4- 

(hydroxy- 

methyDtl,!'- 

biphenyl]-2- 

methanol 

methanesulfonate 


PI 




3 (99); 
11 (76) 


PI 
3 


4 


•OMs 

U MEM 


4*-[(Methane- 

sulfonyloxy)methyl] 

-N-(3,4-dimethyl-5- 

isoxazolyI)-N-[(2- 

methoxyethoxy)- 

methyl]-2^ 

methyl[l,r- 
biphenyl]-2- 
sulfonamide 


P7 




11; 3 
(62) 


PI 
4 


kj SEM 


2'-[[(3,4-Dimethyl- 

5-iBoxazolyl)[[2-(tr- 

imethylsilyDethoxy] 

methyl] amino] sul- 

fonyl]-2-(hydroxy- 

methyl)[l,l'- 

biphenyl]-4- 

methanol 

methanesulfonate 


P4 




3(90); 
11 (35) 
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PI 

5 




N-(3,4-Dimethyl-5- 

isoxazolyl)-4'- 

formyl-2'-methyl-N- 

[[2-(trimethylsilyl)- 

ethoxy]methyl][l,r- 

biphenyl]*2- 

sulfonamide 


CHO 
Br 


Pine, S. H.; et. al. 
J. Org. Chem. 
1971, 36, 984-91. 


1(52) 


PI 
6 


CHO 


N-(3,4-Dimethyl-5- 

isoxazolyl)-4- 

formyl-N-[[2-(tri- 

methylsilyDethoxyl- 

methyl][l,l*- 

biphenyl]-2- 

sulfonamide 


4-bromo- 

benz- 

aldehyde 




1(67) 


PI 
7 


MEM 


N-(3,4-Dimethyl-5- 
isoxa2olyl)-4'- 
formyl-N-[[2- 
methoxy- 

ethoxy]methyllll,r- 

biphenyl]-2- 

sulfonamide 


4-bromo- 

benz- 

aldehyde 




1(80) 


PI 
8 


MEM 


4*-Broinomethyl-N- 
(3,4-diinethy]-5- 

isoxazolyl)-N-(2- 
methoxyethoxy- 
methyl) [1,1'- 
biphenyl]-2- 
sidfonamide 


P17 




11,2 
(80) 


PI 
9 


SEM 


N-(3,4-Dimethyl-5- 
isoxazolyl)-4'- 
[(methanesulfonyl- 
oxy)methyl]-N-[[2- 
(trimethylsflyl)- 
ethoxy] methyl] [l,r- 
biphenyl]-2- 
sulfonamide 


P16 




11 (83); 
3(90) 


P2 
0 


X 


N-(3,4-Diinethyl-5- 
isoxazolyl)-4'- 

forinyl-N-[[2- 

(trimethyl- 

silyDethoxy]- 

methyl](l,r- 

biphenyl]-2- 

sulfonamide 


P2C 




1(72) 
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P2 
1 




N-(3,4-Dimethyl-6- 

isoxazolyl)-2'- 

formyl-4'- 

(hydroxymethyl)-N- 

I[2-methoxy- 

ethoxy]methyl][l,r- 

biphenyl]-2- 

sulfonamide 


V»0 Br 


Zhang, H.-Y. et 
aL, Tetrahedron f 
1994, 50, 11339- 
11362. 


19 (95); 
1(77) 


P2 
2 


MEM 


4'-[(2-Butyl-4-ox()- 

1,3-diazaspiro- 

[4.4]non-l-en-3- 

yl)methyl]-N-(3,4- 

di-methyl-5- 

isoxazolyl)-N-[[2- 

methoxy- 

ethoxy]methyl]-2*- 

nitro [1 , 1'-biphenyl] - 

2-sulfonamide 


4-bromo-3- 
nitro- 
toluene 




13 (53); 

4(74); 

1(50) 
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Example 1 



10 



15 



4'-r(2-Butvl-4-oxo-l-3-diazaspirof4.41non-l-en-3-vDmethvn-N-(4.5- 
dimethvl-3-isoxazolvl)[l,l'-biphenvn-2-sulfonamide 



A. N>(4>5-Dimethvl-3-isoxazolvlV4'-(hvdroxvmethvl)-N-r(2- 

methoxyethQxy)methvl][lJ'-biphenyl1-2-sulfonainide 
4-Bromobenzyl alcohol (750 mg, 4.0 mmol) was coupled with [2- 
[[(4,5-dimethyl-3-isoxazolyl)[(2- 

methoxyethoxy)methyl] amino] sulfonyl] phenyl] boronic acid (1,0 g, 2.7 
mmol) according to General Method 1. The crude residue was 
chromatographed on silica gel using 3:4 hexane/EtOAc to afford lA (730 
mg, 66%) as a colorless gum: RpO.26, silica gel, 2:3 hexane/EtOAc. 

B. 4'-Bromomethvl-N-(4.5-dimethvl-3-isoxazolvl)-N4(2- 
methoxvethoxv)methvl1 Fl. l'-biphenvll-2-sulfonamide 

lA (730 mg, 1.64 mmol) was converted to the corresponding 
bromide according to General Method 2. The crude residue was 
chromatographed on silica gel using 4:1 hexane/EtOAc to afford IB (750 
mg, 90%) as a colorless gum: RpO.66, silica gel, 1:1 hexane/EtOAc. 
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C. 4'-f(2-Butvl-4-oxo-1.3-diazaspiror4.41non-l-en-3-vl)methvl1-N-f4.5- 
dimethvl-3-is6xazolvD-N-(2-methoxvethoxvmethvnri.l'-bi 
sulfonamide 

IB (255 mg, 0.5 mmol was reacted with 2-butyM,3- 
5 diazaspiro[4.4]non-l-en-4-one hydrochloride according to General Method 
4. The crude residue was chromatographed on silica gel using 3:4 
hexane/EtOAc to afiford IC as a gum: R^O.32, silica gel, 1:1 
hexane/EtOAc. 

10 D. 4'-f(2-Butvl- 4-oxo-1.3-dia2aspiror4.41non-l-en-5-vDmethvn-N-f4-S- 
dimethvl-3 -isoxazolvDri,l'-biphen vn-2-RnlfnnflTnir^A 
IC was subjected to deprotection according to General Method 7. 
The crude residue was purified by preparative HPLC to provide the title 
compound as a white solid (130 mg, 49%, for two steps): mp TT-Sl'^C. 
15 Analysis calculated for CggHg^Np.S • l.OHp: Calc'd: C, 63.02; H, 6.57; N, 
10.14; S, 5.80. Found: C, 62.75; H, 6.16; N, 9.85; S, 5.54. 

Example 2 

4*4(2-Butvl-4-oxo-l,3-diazaspiror4.41non-l-en-3-vl)methvl1-N>(3.4- 
20 dimethvl>5-isoxazQlvl)-2'-f(methvlamino)methvlUl.l'>biphenvn-2- 

sulfonamide 
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A. 4-Bromo-3-fonnvl-benzoDitrile 

To a solution of 4-bromo-3-methyl benzonitrile (14.0 g, 71.4 mmol) 
in carbon tetrachloride (200 mL), N-bromosuccinimide (13.98 g, 78.55 
mmol) and benzoyl peroxide (700 mg) were added, and the mixture was 
5 heated at reflux for 8 h while illuminating the solution with a sun lamp. 
The mixture was cooled and filtered. The filtrate was concentrated to 
provide a light yellow solid (21 g) which was used in the next step without 
any further purification. 

To a solution of the crude compound (21 g) obtained above in 
10 anhydrous DMSO (30 mL) under argon, was added anhydrous 

trimethylamine N-oxide (6.97 g, prepared as described in Soderquist et al., 
Tetrahedron Letters, 21y 3961 (1986)), and the mixture was stirred at 55^C 
for 48 h. The mixture was then cooled and added to ice/water (150 mL) 
and the resxalting aqueous mixtm-e was extracted with EtOAc (3 x 100 
15 mL). The combined organic extracts were washed once with brine (100 
mL), dried and evaporated. The residue was chromatographed on silica 
gel using 8:1 hexanes/EtOAc to afford 2A as a white solid (6.1 g, 47% for 
two steps). 

20 B. 4*-Cvano-2'-formvl-N-f3.4-dimethvl>5-isoxazolvl)-N-(2- 
methoxvethoxvmethyl) f 1. 1 ■biDhenvll-2'Sulfonamide 
2A (3.0 g, 14 mmol) was subjected to Suzuki coupling with N-[(2- 
metho3ryethoxy)methyl]-N-(3,4-dimethyl-5-isoxazolyl)-2-(4,4,5,5- 
tetramethyl-l,3,2-dioxaborolan-2-yl)benzenesulfonamide according to 
25 General Method 1. The crude residue was chromatographed on silica gel 
using 2:1 hexane/EtOAc to afford SB (4.5 g, 68%) as a colorless gum. 

C. 4'-Cvano-2''(N-methvlaminomethvl)-N-(3>4-dimethvl-5-isoxazolvl)- 
N-(2-methoxvethoxymethvl) 11, l^-biphenyl1 -2-sulfonami de 
30 To 2B (2.2 g, 4.69 mmol), MeNH^ (8.03 M in EtOH, 2.33 mL, 18.74 

mmol) and 3A molecular sieves in CH2Cl2(47 mL), glacial acetic acid (1.13 
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g, 18.74 mmol) was added followed by NaBCAcOgH (3.98 g, 18.74 mmol). 
The reaction mixture was stirred at RT overnight, diluted with EtOAc and 
filtered through celite. The filtrate was washed with HgO, dried and 
concentrated. The residue was chromatographed on silica gel using 100:5 
5 CHgClj/MeOH to afford 2C (1.24 g, 55%) as a colorless gum: R^O.2, silica 
gel, 100:5 CH^Cl^MeOH. 

D. 2'-(N'-^-Butoxvcarbonvl-N-methvlaminomethvl)-4'-cyano-N-(3,4- 
dimethvl-5-isoxazolvl)-N-(2-methoxvethoxymethvl) fl.l*-biphenvl1- 

10 2-sulfonamide 

To 2C (1.3 g, 2.68 mmol), triethylamine (434 mg, 4.3 mmol) and 4- 
dimethylaminopyridine (33 mg, 0.27 mmol) in THF (10 mL) was added a 
solution of di-t-butyl dicarbonate (703 mg, 3.22 mmol) in THF (10 mL) 
dropwise. The reaction mixture was stirred at RT for 3 h. 10% aqueous 

15 NH4CI was added, and the mixture was extracted with EtOAc. The 

extracts were washed with H2O and brine, dried and concentrated. The 
residue was chromatographed on silica gel using 7:4 hexane/EtOAc to 
afford 2D (1.1 g, 70%) as a colorless gum: Rj;=0.57, silica gel, 2:3 
hexane/EtOAc. 

20 

E. 2'^(N-^Butoxvcarbonvl-N^'methvlaminomethvl)-N-(3.4-dimethvl-5- 
isoxa2olvl)-4'"formvl-N-(2-methoxvethoxvmethvl) [l.l'-biphenvn-2- 
sulfonamide 

To 2D (1.03 g, 1,76 mmol) in THF (18 mL), diisobutylaluminum 
25 hydride (IM in CHjClj, 5.29 mL, 5.29 mmol) was added dropwise. The 

reaction mixture was stirred at RT for 4 h. MeOH (20 mL) was added, and 
the mixtxire was stirred for 20 min. The mixture was then added into Hfi 
and extracted with EtOAc. The combined extracts were washed with Hfi 
and brine, dried and concentrated. The residue was chromatographed on 
30 silica gel using 5:6 hexane/EtOAc to afford 2E (325 mg, 31%) as a colorless 
gum: Ry=0.37, silica gel, 1:1 hexane/EtOAc. 

-90- 



wo 01/44239 



PCT/USOO/33730 



F. 2'-(N-^-Butoxvcarbonvl-N«methvlaminomethvl)-4'-Hvdro3cvme&^ 
N-(3,4>dimethvl-5-isoxazolvl)-N-(2-methoxvethoxvinethvl) ri>l'- 
biphenvll -2-sulfonamide 

2E was reduced using sodium borohydride according to General 
Method 11 to provide 2F, which was used in the next reaction step without 
any purification. 

G. 4'-Bromomethvl-2'-(N-^-butoxycarbonvl-N-inethvlaminomethvl)"N- 
(3,4-diinethyl-5-isoxazolvl)»N-(2-niethoxvethoxvmethvl) fl.l'* 
biphenvll -2-sulfonainide 

2F was treated with carbon tetrabromide and triphenylphosphine 
according to General Method 2 to provide 2G in 78% yield. 

H. 2'-(N■^Butoxvcarbonyl^^N^methvlaminomethvI)»4'^f(2-butv^4-oxo^ 
1.3-diazaspirof4.41non-l-en-3-yl)methvl1-N-(3,4-dimethvl-5- 
isoxazolvl)-N-(2-methoxvethoxvniethvl) fl.l'-biphenvl1-2- 
sulfonamide 

2G was treated with 2-7z-butyl-l,3-diazaspiro[4.4]non-l-en-4-one 
hydrochloride according to General Method 4 to provide 2H in 79% yield. 

I. 4*-r(2-ButvM-oxo-l,3-diazaspiror4.41non-l-en-3-vl)methvl1-N-(3.4- 
dimethvl-5-isoxazolvl)-2'-r(methvlamino)methvliri.l-biphenvn-2- 
sulfonamide 

2H (170 mg, 0.22 mmol) was deprotected according to General 
Method 7 to provide the title compound in 67% yield: RfS=0.39, silica gel, 
10:1 CH^Cl^MeOH; mp: 194-200 "C; LRMS (m/z) 578 (MH*). 

Example 3 

4'-r(2-Butvl-4-oxo-1.3-diazaspirof4,41non-l-en-3-vl)methvn-2'-formvl'N- 
(3>4-dimethvl-5-isoxazolvl)"[l,l'-biphenvn-2-sulfonamide 
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A. 4'-CvanQ-2'-fl.3-dioxolan-2-vl)-N-(3.4-dimethvl-5-isoxazolvl)-N-(2- 
5 methoxyethoxvmethvl) [1 >l'-biphenvn-2-sulfonamide 

A mixture of 2B (1.28 g, 2.73 mmol), ethylene glycol (1.69 g, 27.3 
mmol) and p-toluenesulfonic acid (38 mg) in toluene (30 mL) was heated 
at 130**C for 5 h, while a Dean-Stark water separator was used. After 
cooling, the mixture was diluted with EtOAc. The organic liquid was 
10 separated and washed with HjO and brine, dried and concentrated. The 
residue was chromatographed on silica gel using 5:4 hexane/EtOAc to 
afford 3A (1.1 g, 79%) as a colorless gum: R^O.57, silica gel, 1:2 
hexane/EtOAc. 

15 B. 2^(l,3-Dioxolan-2-vl)-4'-formvl-N-(3,4>dimethvl-5-isoxazolvl)-N-(2> 
methoxyethoxvmethvl) [U*-biphenvn-2-sulfonamide 
To 3A (1.1 g, 2.14 mmol) in THF (21 mL) at O^C was added DIBAL- 
H (IM in CHgCl^, 4.28 mL 4.28 mmol) dropwise. The reaction was stirred 
at RT overnight. MeOH (20 mL) was added and the reaction was stirred 

20 for 5 min. The mixture was poured into cold 0.1 N HCl solution (150 mL), 
shaken for 5 min, and then extracted with 3:1 EtOAc/hexane. The 
combined oi^anic extracts were washed with HjO and brine, dried and 
concentrated. The residue was chromatographed on silica gel using 3:4 
hexane/EtOAc to afford 3B (710 mg, 64%) as a colorless gum: Tl^0A5, 

25 silica gel, 2:3 hexane/EtOAc. 



-92- 



wo 01/44239 PCT/USOO/33730 

C. 2^-(l,3-Dioxolan--2-vl)-4'-hvdroxvmethvl-N-(3.4-diinethvl-5- 
isoxazolvlVN-(2-methoxvethoxvmethvl) fl,l-biphenvll-2- 
sulfonamide 

3B (710 mg, 1.4 mmol) was subjected to sodium borohydride 
5 reduction according to General Method 11 to afford 3C, which was used for 
the next reaction step without further purification. 



D. 4'-Bromomethvl-2M1.3-dioxolan-2-vl)-N-(3,4-dimethvl-5-isoxazolvlV 
N-(2-methoxvethoxvmethvl) ri,l'-biphenvn-2-sulfonamide 
10 3C was treated with carbon tetrabromide and triphenylphosphine 

according to General Method 2. The crude residue was chromatographed 
on silica gel using 3:2 hexane/EtOAc to afford 3D (750 mg, 94%) as a 
colorless gum: R^O.74, silica gel, 1:2 hexane/EtOAc. 

15 E. 4'-r(2-Butvl-4-oxo-1.3>diazaspiror4.41noh>l-en-3-vl)methvl1-2'-(l,3- 
dioxolan-2-vl)-N>(3.4-dimethvl-5-isoxazolvl)-N-(2" 
methoxvethoxvmethvl) fl>l''biphenvn-'2-sulfonamide 
3D (750 mg, 1.3 mmol) was treated with 2-/i-butyl-l,3- 
diazaspiro[4.4]non-l-en-4-one hydrochloride (387 mg, 1.68 mmol) 
20 according to General Method 4. The crude residue was chromatographed 
on silica gel using 100:1.7 CHgCl/MeOH to afford 3E as a gum (830 mg, . 
93%): R^0.40, silica gel, 100:5 CH^Cl^/MeOH. 

F. 4'-f(2-Butvl-4-oxo-l,3-diazaspirof4.41non'-l-en'-3'-vDmethvll-2'" 
25 formvl-N-(3.4-dimethvl-5-isoxazolvD-ri,l-biphenvll-2-sulfonamide 
3E (830 mg, 1,20 mmol) was subjected to deprotection according to 
General Method 7. The crude residue was chromatographed on silica gel 
using 100:1.5 and then 100:4 CHgClg /MeOH to afford the title compound 
as a gum (480 mg, 72%): R^0.16, silica gel, 100:5 CH^Cl/MeOH. 
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Example 4 

4'4(2-Butvl-4-QXQ-l.3-diazasDirQf4.41nQn>l-en-3-vl)methvl1-N-(3.4>> 
dimethvl-5-isoxazolvlV2'-r(3.3>d imethYl-2-QXQ-l> 
pvrrolidinvl)inethvl]fl,l*-biphenvn-2-sulfonamide 



To 3F (110 mg, 0.20 mmol) in CH2CI2 (4 mL) was added 4-amino- 
2,2-diinethylbutanoic acid hydrochloride (98 mg, 0.59 mmol) [Scheimaann, 
et ah, J. Chem. Research (S), 414-415 (1993)] and SA molecular sieves, 
followed by glacial acetic acid (35 mg, 0.59 mmol) and then sodium acetate 
(48 mg, 0.59 mmol). The mixture was stirred for 8 minutes, and 
NaB(AcO)3H (124 mg, 0.59 mmol) was then added. The reaction mixture 
was stirred at RT for 2 h, diluted with EtOAc and filtered through celite. 
The filtrate was washed with H2O and brine, dried and concentrated. This 
material was dissolved in CH2CI2 (6 mL) and 1,3-diisopropylcarbodiimide 
(32 mg, 0.25 mmol) was added. The reaction mixture was stirred at RT for 
2 h and diluted with CHgClg, washed with HgO and brine, dried and 
concentrated. The residue was purified by preparative HPLC to provide 
the title compound as a white solid (40 mg, 31%, for two steps): mp 104- 
110*C. Analysis calcxilated for C^Jlfi^S • 0.8 H^O: Calc'd: C, 64.13; H, 
6.97; N, 10.39; S, 4,75. Found: C, 64.18; H, 6.60; 
N, 10.23; S, 4.50. 
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Example 5 

4*-[(2-Butyl-4-QXQ"l,3-diazaspiror4.41non'l-en-3"Vl)methvl]-2'-foiTnvl-^^ 
(3,4-diinethvl-5"isoxa2olvl)-[l.l'-biphenvl1-2-sulfonamide (Alternative 

Preparation for 3F) 

5 

A- 2- r(2''Bromo-5'-formvI)phenyl)l -1,3-dioxolane 

DIBAL-H (1,0 M solution in toluene, 445 mL, 445 mmol, 1.1 eq) was 
added over 30 minutes to a solution of 2-[(2 -bromo-5'-cyano)phenyl)]-l,3- 
dioxolane (103 g, 404 mmol, 1.0 eq) [Zhang, H,-Y. et al., Tetrahedron, 50, 
11339-11362 (1994)] in toluene (2.0 L) at -78 ^'C. The solution was allowed 
to warm to 0 ""C. After 1 hour, a solution of Rochelle's salt (125 g) in water 
(200 mL) was added, and the mixture was allowed to warm to room 
temperature and was stirred vigorously for 16 h. The organic layer was 
concentrated and the residue partitioned between ethyl acetate (1 L) and 1 
N hydrochloric acid (800 mL). The organic layer was washed with 
saturated aqueous sodium bicarbonate (800 mL), dried over sodium 
sulfate, and then concentrated to give 70.5 g of crude 5A as a yellow solid, 
which was used without further purification. 

B. 2-r(2'-Bromo-5*-hvdroxvmethvl)phenvl)Vl,3-dioxolane 

Sodixmi borohydride (3.66 g, 96.7 mmol, 0.5 eq) was added to a 
solution of crude 5A (49.7 g, approximately 193 mmol, 1.0 eq) in absolute 
ethanol (1300 mL) at 0 **C. After 2 hours, a solution of 10% aqueous 
sodium dihydrogen phosphate (50 mL) was added and the mixture was 
stirred and allowed to warm to room temperature. The mixture was 
concentrated, then partitioned between ethyl acetate (800 mL) and 
saturated aqueous sodium bicarbonate (500 mL). The organic layer was 
dried over sodium sulfate and concentrated to give 49,0 g of crude SB as a 
yellow oil, which was used without further purification. 
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C. 2-[(2*-BromQ-5'-broniomethvl)phenvl)M.3-dioxolane 

Triphenylphosphine (52.7 g, 199 mmol, 1.05 eq) was added in 
portions over 15 minutes to a solution of crude 5B (49^0 approximately 
189 mmol, 1.0 eq) and carbon tetrabromide (69.0 g, 208 mmol, 1.1 eq) in 
5 THF at 0 *^C. After 2 hours, saturated aqueous sodixmi bicarbonate 

solution (20 mL) was added, and the mixture was allowed to warm to room 
temperatiu-e and was then concentrated. Ether (500 mL) was added, and 
the resulting mixture was filtered. The filtrate was dried over magnesium 
sulfate and concentrated. The residue was chromatographed on silica gel 
10 (8:1 hexanes/ethyl acetate as eluant) to give 5C as a white solid (31.1 g, 
51% yield firom 2-[(2 -bromo-5*-cyano)phenyl)l-l,3-dioxolane). 



D. 2-(l.3"Dioxolan-2-yl)-4-r(2"n-butvl-4-oxo-l.3-diazaspirof4.41non-l- 
en^3-yl)methyl^bromob^^zene 

15 Sodium hydride (60% dispersion in mineral oil, 9.65 g, 241 mmol, 

2.5 eq) was added in portions over 15 minutes to a mixture of 2-n-butyl- 
l,3-diazaspiro[4.4]non-l-en-4-one hydrochloride (18.7 g, 96.5 mmol, 1,0 eq) 
in DMF (400 mL) at 0*^0. The mixture was stirred and allowed to warm to 
room temperature over 15 minutes. To this mixture was added via canula 

20 a solution of 5C (31.1 g, 96.5 mmol, 1.0 eq) in DMF (100 mL). After 14 
hours, the mixture was concentrated in vacuo and partitioned between 
ethyl acetate (500 mL) and 10% aqueous sodium dihydrogen phosphate 
(300 mL). The organic layer was dried over sodium sulfate and 
concentrated to give crude 5D as an orange oil (42,7 g), which was used 

25 without further purification. 



E. 4'r(2-n-Butvl-4-oxo-1.3-diazaspirof4.41non-l-en-3-vl)methvn-2- 

formvl-bromobenzene 

A solution of crude 5D (6.0 g, approximately 13.6 mmol, 1.0 eq) in 
30 THF (180 mL) and IN hydrochloric acid (30 mL) was heated at 65^C for 
1.5 hoixrs. The mixture was cooled and then treated with saturated 
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aqueous sodium carbonate solution (75 mL) and ethyl acetate (200 mL). 
The organic laiyer was removed and dried over sodium sulfate, 
concentrated, and then further dried azeotropically with toluene to give 
6E as a crude yellow oil (8.2 g) which contained a small amount of toluene. 
This material was used without further purification. 

P. 4'"f(2-Butvl-4>oxo-1.3>diazaspiror4.41non-l-en-3-vl)methvll-2'- 

formyl-N>(3.4-dimethvl-5-isoxazolvl)-N-(2-methoxyethoxvmethvl) 
f 1 , 1'-biphenvll -2"Sulfonamide 

Palladium catalyzed Suzuki coupling of 5E and [2-[[(3,4-dimethyl-5- 
isoxazolyl) [(2-methoxyethoxy)methyl] aminojsulfonyl] phenyl]boronic acid 
was performed according to General Method 1 to jdeld 5F in 60% yield. 

G. 4'-r(2-Butvl-4-oxo-1.3-diazasDirof4.41non-l-en-3-vl)methvll-2'- 

formvl-N"(3,4-dimethvl-5-isoxazolvl)- f 1 , 1 -biphenvll -2-sulfonamide 
Deprotection of 5F according to (Seneral Method 7 provided the title 
compound (6G = 3F) in 73% yield: RpO.2 (silica gel using CHgClg/MeOH 
[100:5]). 

Example 6 

4'-f(2-ButvI-4-oxo-1.3-diazaspirof4.41non-l-en-3-vl)methvn-N-(3,4- 
dimethvl-5"isQxazolvl)-2'-f(3.3-dimethvl-2-oxo-l- 
pyrrolidinvDmethvll f l,l'-biphenvn-2-sulfonamide (Alternative 

Preparation for 4) 

The title compoimd (6 = 4) was obtained as a white solid firom 5G 
using a procedure similar to that described in Example 4 (945 mg, 35%): 
mp 104-llO^C. Analysis calculated for C^^,,Nfi,S • 0.8 H^O: Calc'd: C, 
64.13; H, 6.97; N, 10.39; S, 4,75. Found: C, 64.18; H, 6.60; N, 10.23; S, 
4.50. 
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Example 7 

4'-[(2-Butvl-4-oxo-1.3-diazaspirQr4.41non-l-en-3-vl)methvl1-N-(3,4- 
dimethvl-5-isoxazolvlV2'"f(3-methvl"2-oxo-l- 
imidazolidinvDmethvn fl,l'-biphenvn'2-'SulfonaiDide 



A. 4'-r(2-Butvl-4-oxO"l.3-diazaspiror4.41non-l-en->3-vl)methvl1-N-(3.4- 
dimethvl-5-isoxazolvl)-N-(2-methoxvethoxvmethvl)-2'-r(3"methvl-2- 
oxo-l-imidazolidinvl)methyl1fl,l'-biphenvn-2-sulfonamide 
To a solution of 0.3 g (0.46 mmol) of 5F in CHfil^ (15 mL) was 

added 3 A molecular sieves (1 mL), N-methyl ethylenediamine (0.051 g, 

0.69 mmol) and glacial acetic add (0.828 g, 1.38 mmol), and the resulting 

mixture was stirred under argon for 15 min. Sodium 

triacetoxyborohydride (0.292 g, 1.38 mmol) was then added to the mixture, 
and the resulting mixture was stirred at room temperature for 3 h. The 
solution was then filtered through celite, and the celite was washed with 
CH2CI2 (25 mL). The combined filtrates were washed with water (2x50 
mL), dried and evaporated to afford a colorless gum (0.32 g). This gum 
was redissolved in CH^Cl^ (10 mL), and carbonyldiimidazole was then 
added (0.112 g, 0.69 mmol). The resulting mixture was stirred at room 
temperature for 24 h. The mixture was then washed with water (15 mL) 
and dried and evaporated to provide a colorless gum. Purification on silica 
gel using 1:1 hexane: EtOAc then provided 7A (0.17 g, 50%) as a colorless 
gum. 
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10 



15 



B. 4^r(2-Butvl-4-oxo-l>3-diazaspirof4.41nQn-l-en-3-vl)methvl1>N>(3.4- 
dimethvl-5'isoxazolvl)-2'-r(3-Tnethvl-2-oxo-l- 
imi dazolidinvDmethvn Fl . 1^-biphenvll -2-sulfonamide 
To a solution of 7A (0.165 g, 0.225 mmol) in 95% EtOH (2 mL) was 
added 6N aqueous hydrochloric add (2 mL), and the resulting solution 
was heated at reflux for 1 h. The mixture was then neutralized with 
aqueous sodium bicarbonate to pH 7 and then reacidified to pH 6 using 
aqueous sodium bisulfate. The mixture was then extracted with EtOAc (3 
X 30 mL). The combined organic extracts were then washed once with 
water and dried and evaporated. The residue was purified on silica gel 
using 5% MeOH in methylene chloride to provide the title compound (0.13 



g, 89%) as a light yellow solid: NMR (CDCI3) 6 0.89 (t, J=7.0 Hz, 3H), 
1.26-1.60 (m, 4H), 1.87 (s, 3H), 1.97 (m, 8H), 2.16 (s, 3H), 2.35 (t, J=:7.6 Hz, 
2H), 2.72 (s, 3H), 3.29 (br s, 4H), 4.10 (s, 2H), 4.72 (m, 2H), 7.13-7.92 (m, 



4'-r(2-Butvl-4-oxo-L3-diazaspiror4.4lnon-l-en-3-vl)methvn-2'-r(3.3- 
dimethvl-2-oxo-l-pyrrolidinvl)methvn-N-(2-pvrazinvl) fl,l'-biphenvn-2- 



A. jSr-fer^-Butvl"4'-f(2-yz-butvl-4-oxo-L3-diazaspirof4.41non-l-en"3- 

yDmethvll -2'-formyl[l . I'-biphenvll -2-sulfonamide 



Example 8 



sulfonamide 
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Crude 5E (8.3 g, approximately 13.6 mmol) was subjected to Suzuki 
coupling with [2-(JV-tert-butylsulfamoyl)phenyl]boronic acid according to 
General Method 1. The crude residue was chromatographed on 
triethylamine-deactivated silica gel (1:1 hexanes/ethyl acetate eluant) to 
5 yield 8A (5.03 g, 71% from 5C) as an orange oil. 



B. jV-^e^^Butv^4'-f(2-;^-butvl-4-oxo-l,3-dia2aspirof4.4^non■l-en-3- 
vl)methvlV2'>r(3.3-dimethvl-2-oxo-l-pvrrolidinvl)methvnri.l- 
biphenvl1-2-sulfonamide 

10 A mixture of 8A (2.0 g, 3.81 mmol, 1.0 eq), 4-amino-2,2- 

dimethylbutanoic acid hydrochloride (1.28 g, 7.64 mmol, 2.0 eq), freshly- 
activated SA molecular sieves (5.0 g), and methanol (35 mL) was stirred at 
room temperatvire. Solid 85% potassiimi hydroxide (225 mg) was added to 
adjust the pH to 6.5. After 1.5 hours, sodium crjranoborohydride (120 mg, 

15 1.91 mmol, 1.5 eq) was added, and the mixture was stirred for an 
additional two hoiu-s. Solid 85% potassium hydroxide (640 mg) was 
added, the mixture was filtered, and the filtrate concentrated. To the 
residue was added dry dichloromethane (35 mL) and EDCI (1.10 g, 5.72 
mmol, 1.5 eq) and the mixtiire was stirred at room temperature for 17 

20 hours. Saturated aqueous sodium carbonate solution (100 mL) was added 
and the aqueous layer was extracted with dichloromethane (3 x 150 mL). 
The combined organic extracts were dried over sodium sulfate and 
concentrated to give 8B (2.50 g) as a crude yellow oil used directly without 
fiirther purification. 

25 

C. 4'- r(2-yi-Butvl-4"Oxo-l .3-diazaspiro f4.4l non-l-en-3-vl)methvll -2 - 
r(3,3->dimethvl-2-oxo-l-pvrrolidinvl)methvllfl.l'-biphenvll'2- 
sulfonamide 

Crude 8B (2.50 g) was dissolved in trifluoroacetic acid (16 mL) and 
30 the resulting solution was stirred at room temperature for 7 hours. The 
resulting mixture was concentrated, and saturated aqueous sodium 
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bicarbonate solution was added to the residue. This mixture was 
extracted with ethyl acetate (3 x 50 mL), and the combined organic 
extracts were dried over sodium sulfate and concentrated. Silica gel 
chromatography of the residue (5% methanol in dichloromethane as 
5 eluant) gave 8C (0.98 g, 45% from 8A) as a yellow solid. 

D. 4^-r(2>Butvl-4-oxo-1.3-diazaspiro[4.41non-l-en-3-vl)methvn-2^-r(3>3- 
dimethvl"2-oxo- l-pyrrolidinvDmethvll -i\r-(2-pvrazinvl) [ 1 > 1'- 
biphenvll -2-sulfonamide 

10 A solution of 8C (110 mg, 0.19 mmol, 1.0 eq) in DMF (2.5 mL) was 

treated at room temperature with sodiiun hydride (60% dispersion in 
mineral oil, 17 mg, 0.43 mmol, 2.2 eq). After 10 minutes, 2-chloropyra2ine 
(68 pi, 0.76 mmol, 4.0 eq) was added via syringe, and the mixture heated 
at 120 ""C for 2 hours and 130 ^'C for 6 hours. The solvent was evaporated, 

15 and the residue partially purified by preparative reverse-phase HPLC, 
The fractions containing product were evaporated, and the residue 
partitioned between dichloromethane and 10% aqueous sodiimx 
dihydrogen phosphate. The aqueous phase was adjusted to pH 5 and 
extracted with two additional portions of dichloromethane. The combined 

20 organic extracts were dried over sodium sulfate, evaporated, and the 

residue chromatographed on silica gel (3% methanol in dichloromethane 
as eluant) to yield still impure product (70 mg). This material was 
subjected to ion-exchange chromatography to give the pure title compound 
(8 mg, 6%) as a white powder after lyophilization: 'H NMR (CDCI3, 400 

25 MHz) 6 8.52 (s, IH), 8.29 (dd, J=l and 8 Hz, IH), 8.16 (d, J=3 Hz, IH), 7.97 
(s, IH), 7.60 (dt, J=l and 7 Hz, IH), 7.55 (dt, J=l and 7 Hz, IH), 7.20 (dd, 
J=l and 7 Hz, IH), 7.01 (s, 2H), 6.96 (s, IH), 4.60 (AB quartet, J=16 Hz, 2 
H), 4.15 (AB quartet, J=16 Hz, 2 H), 3.16 (m, 2H), 2.34 (dd, J=7 and 8 Hz, 
2H), 1.97 (m, 6H), 1.87 (t, J=7 Hz, 2H), 1.82 (m, 2H), 1.61 (m, 2H), 1.36 

30 (sextet, J^7 Hz, 2 H), 1.17 (s, 3H), 1.16 (s, 3H), 0.90 (t, J=7 Hz, 3H); LRMS 
m/z 643 (ESI+ mode). 
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Example 9 

4'4(2-Butvl-4-oxo-1.3-diazaspiror4.4lnon-l-en-3-vl)methvl1-N-(3-chloro-2- 
pvrazinvlV2'-r(3.3-diinethvl-2-oxo-l-pviTolidinvl)ineihvllfl.l'-biphenvl1-2- 
5 sulfonamide 




A solution of 8C (100 mg, 0.18 mmol, 1.0 eq) in DMF (1.8 mL) was 
10 treated at room temperature with sodium hydride (60% dispersion in 
mineral oil, 8.5 mg, 0.21 mmol, 1.2 eq). After 10 minutes, 2,3- 
dichloropyrazine (79 mg, 0.53 mmol, 3.0 eq) was added via syringe, and 
the mixture heated at 60*C for 3 hotirs, then at 85"'C for 14 hours, and 
then at 120**C for 5 hours. Workup and purification as described in 
15 Example 8 yielded the title compound (7.4 mg, 10%) as a white powder 
after lyophilization: NMR (CDCI3, 400 MHz) 6 8.40 (dd, J=l and 8 Hz, 
IH), 8.0 (m, 2H), 7.68 (dt, J= 1 and 7 Hz, IH), 7.61 (dt, J=l and 7 Hz, IH), 
7.22 (dd, J=l and 7 Hz, IH), 7.16 (s, IH), 7.05 (d, J =8 Hz, IH), 6.89 (d, 
J=8 Hz, IH), 6.85 (br s, 2H), 4.87 (AB quartet, J=16 Hz, 2 H), 4.31 (d, J=16 
20 Hz, IH), 4. 15 (d, J=16 Hz, IH), 3. 16 (m, 2H), 2.82 (t, J=7 Hz, 2H), 1.90- 
2.20 (m, 8H), 1.82 (m, 2H), 1.66 (m, 2H), 1.38 (sextet, J=7 Hz, 2H), 1.22 (s, 
3H), 1.14 (s, 3H), 0.92 (t, J=7 Hz, 3H) ppm; LRMS m/z 677, 679 (ESI+ 
mode); m/z 675, 677 (ESI- mode). 
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Example 10 

4'4(2-Butvl«4-QXQ-1.3-diazasDirQr4.41non>l-en-3-vDinethvl1-N-(3.4- 
dimethvl-54soxazolvl)-2*-[(2'Oxo-l-pvrrolidinyl)methyl1fl.l'-biDhen^ 

sulfonamide 




The title compoimd was prepared in 51% yield starting from 3F and 
4-aminobut3rric acid as described in Example 4 as a white solid: mp 95- 
10 lOO^C; NMR (CDCI3) 5 0.90 (t, J=7.3 Hz, 3H), 1.36 (m, 2H), 1.61 (m, 
2H), 1.82-2.10 (m, 15H), 2.17 (s, 3H), 2.36 (m, 2H), 3.41 (m, 2H), 4.20 (m, 
2H), 4.72 (s, 2H), 7.00-7.90 (m, 7H). 

Example 11 

15 4'-r(2-Butvl-4-oxo-1.3-diazaspiror4,41non-l-en-3-vDmethvn-2'-r(3.3- 

dimethvl-2-oxo-l-pvrrolidinvl)methvl]-N-(3,6--dimethyI-2"pyrazinyl)fl,l'- 

biphenvl1-2"Sulfonamide 




20 



-103- 



wo 01/44239 



PCT/USOO/33730 



A mixture of 8C (200 mg, 0.36 mmol, 1.0 eq), palladium acetate (4 
mg, 0.02 mmol, 0.05 eq), (S)-BINAP (2.5 mg, 0.02 mmol, 0.05 eq), and 
toluene (5 mL) was sparged with nitrogen for 10 minutes. 2-Chloro-3,6- 
dimethylpyrazine (83 jil, 0.71 mmol, 2.0 eq) was added via sjndnge, 
5 followed by sodium hydride (60% dispersion in mineral oil, 28 mg, 0.71 
mmol, 2.0 eq). The mixture was heated at 80**C for 15 hours. After 
cooling, the mixture was diluted with ethyl acetate and partitioned 
against 10% aqueous sodium phosphate adjusted to pH 5-6, and the 
aqueous layer was extracted with two additional portions of ethyl acetate. 

10 The combined organic extracts were dried over sodium sulfate, 

concentrated, and evaporated to a yellow oil, which was chromatographed 
on silica gel (1:3 hexanes/ethyl acetate eluant) to yield the title compound 
(50 mg, 21%) as an off-white sohd: 'H NMR (CD3OD, 400 MHz) 6 8.14 (d, 
J=7 Hz, IH), 7.75 (br s, IH), 7.49 (m, 2H), 7.11 (dd, J = 1 and 7 Hz, IH), 

15 6.87 (s, 2H), 6.70 (s, IH), 4.65 (br s, 2 H), 4.11 (s, 2H), 3.95 (m, 2H), 2.92 
(m, 2H), 2.29 (br s, 2H), 2.17 (s, 3H), 2.06 (s, 3H), 1.79 (m, 6H), 1.68 (m, 
2H), 1.65 (m, 2H), 1.41 (m, 2H), 1.17 (m, 2H), 1.03 (s, 3H), 1.00 (s, 3H), 
0.72 (t, J = 7 Hz, 3H); LRMS m/z 671 (ESI+ mode); m/z 669 (ESI- mode). 

20 Example 12 

N-rr4-r(2-Butvl-4-oxo-l>3-diazaspiror4.41non-l-en-3-vl)methvn-2'-fr(3.4- 
dimethvl-5-isoxazolvl)amino1sulfonvl1 f 1 . l'-biphenvll-2-vl1methvll-N,N'.N'- 

trimethvlurea 



25 




-104- 



wo 01/44239 



PCT/USOO/33730 



To 21 (34.7 mg, 0,06 mmol) in CHgCl^ (0.6 mL) and DMF (0.15 mL) 
was added dimethylcarbamyl chloride (6.5 mg, 0.06 mmol) followed by 
triethyl amine (6,7 mg, 0.066 mmol). The resulting mixture was stirred at 
5 RT for two days. The mixture was purified by anion-exchange 

chromatography to provide the title compound (90%). Characterization 
recorded with Example 73. 

Example 13 

10 N4f4-[(2-Butvl-4-oxo-l,3-diazaspiror4.41non-l>en>3-vl)methvn-g-[r(3,4- 
dimethvl-54soxazolvDamino1sulfonvnri.l'-biphenvn-2-vnmethv n-N^-(l.l- 

dimethvlethvl)-N-methvlurea 




15 

To 21 (34.7 mg, 0.06 mmol) in CH^Cl^ (0.6 mL) and DMF (0.15 mL), 
^-butylisocyanate (6.0 mg, 0.06 mmol) was added, and the resulting 
mixture was stirred at RT for two days. The mixture was was purified by 
anion-exchange chromatography to provide the title compound (90%). 
20 Characterization recorded with Example 74. 

Example 14 

rf44(2-Butvl-4-oxo-l,3-diazaspirof4.41non-l-en-3-vl)methvl1-2^fr(3.4- 
dimethvl-5-isoxazolvl)amino1sulfonvllfl,l'-biphenvn-2- 
25 vllmethvnmethvlcarbamic acid ethvl ester 
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The title compound was prepared from 21 and ethyl chloroformate 
5 using a procedure similar to the one described in Example 12 (90%). 
Characterization recorded with Example 75. 

Example 15 

fr4-r(2-Butvl-4-oxo-1.3-diazaspirof4.41non>l-en-3-vl)methvn-2'-rr(3.4- 
10 dimethvl-5'-isoxazolvl)amino1sulfonvllfl,l-biphenvn«2> 
ynmethvllmethvlcarbamic acid 2-methvlpropvl ester 




15 The title compound was prepared from 21 and isobutyl 

chloroformate using a procedure similar to the one described in Example 
12 (90%). Characterization recorded with Example 76. 
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Example 16 

4^f(2-Butvl-4-oxo-1.3-diazaspiror4.41non-l-en-3>vDmethvll-2'-f(3.3- 
dimethvl-2-oxo-l-pvrrolidinvl)methvl1-N-(3-methoxv-2-Pvra2invl)ri.^ 

biphenvll -2-sulfonainide 



The title compound was prepared from 8C (486 mg, 0.86 mmol) and 
2-chloro-3-metho:q^yrazine (250 mg, 1.72 mmol) [Uchimaru, P. et al., 
Chem, Pharm. Bull, 20, 2204-2208 (1972)1 using a procedure similar to 

10 the one used in Example 9. Preparative reverse-phase HPLC of the crude 
product after extractive workup gave the title compound (24 mg, 4%) as an 
off-white soUd after lyophilization: 'H NMR (CDCI3, 400 MHz) 5 10.8/br s, 
2H), 8.36 (dd, J=l and 8 Hz, IH), 7.50-7.65 (m, 4H), 7.19 (dd, J=l and 7 
Hz, IH), 7.15 (s, IH), 7.01 (s, 2H), 4.92 (AB quartet, J=16 Hz, 2H), 4.20 

15 (AB quartet, J=16 Hz, 2H), 3.99 (s, 3H), 3.18 (m, 2H), 2.82 (m, 2H), 2.18 
(m, 4H), 1.96 (m, 4H), 1.82 (m, 2H), 1.63 (m, 2H), 1.32 (m, 2H), 1.21 (s, 
3H), 1.12 (s, 3H), 0.87 (t, 3H, J=7 Hz, 3H); LRMS m/z 673 (ESI+ mode); 
m/z 671 (ESI- mode); HPLC retention time 25.52 minutes (Method B). 

20 Example 17 

4'4(2-Butvl-4-oxo-l,3-diazaspiror4.41non-l-en-3-vl)methvll-2'-formvl-N- 
(4.5-dimethvl-3-isoxazolvl)41,l'-biphenvll-2-sulfonamide 
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CH3 



CH3 



10 



A. 4'4(2-Butvl-4-oxo-1.3-diazasDirof4.41non-l-en-3-vl)inethvll>2*- 
formvl-N-(4.5-dimethvl-3-isoxazolvl)-N-(2"methoxvethoxvmethyl) 
[1, l'-biphenvn-2-sulfonamide 

Palladium catalyzed Suzuki coupling of 5E and [2-[[(4y5-dimethyl-3- 
isoxazolyl)[(2-methoxyethoxy)methyl]amino]sulfonyl]phenyl]boronic acid 
was performed according to General Method 1 to afford 17A (81%) 
following silica-gel chromatography. 

B, 4'-r(2-Butvl>4-oxo-l,3-diazaspiror4.41non-l-en-3-vl)methvn-2'- 

formvl'N-(4, S-dimethyl-S-isoxazolvl)- f 1 , 1 '-biphenvH -2-sulfonamide 
Treatment of 17A with 6N aqueous hydrochloric acid according to 

General Method 7 provided the title compound (85%): Rf = 0.38, 5% MeOH 

in methylene chloride. 
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Example 18 

4''[(2-Butvl-4-Qxo-1.3-diazaspiror4.41non--l-en-3-vl)methvl1-N-(4.5- 
dimethvl-3-isoxazolvl)-2'-r(2-oxO"l-Pvrrolidinvl)inethvl1 Tl. 1'- 
biphenvll -2-sulfonamide 



5 




The title compound was obtained as a white solid using 17B and 4- 
aminobutyric add as described in Example 4 (25%): mp ST-IOS'^C; 'H NMR 
10 (CDCy 5 0.90 (t, J=7 Hz, 3H), 1.36 (m, 2H), 1.62 (m, 2H), 1.80-2.10 (m, 
13H), 2.26 (s, 3H), 2.39 (m, 4H), 3.31 (m, 2H), 4.20 (s, 2H), 4.73 (s, 2H), 
7,05-8.10 (m, 7H). 

Example 19 

15 (SVN-rf2^-rr(3,4-DimethvI-5-isoxazolvl)amino1sulfonvnri,l'-biphenvl1-4- 



vl1methvn-N-f2-methvM-(3-methvM.2.4-oxadiazol-5- 
yDpropvllpentanamide 




20 
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A. (S)-5-(l-amino-2-methvlpropvI)-3-methvl-1.2>4«oxadia2ole 
A solution of BOC-L-valine (4.34 g, 20.0 mmol) in dichloromethane 

(20 mL) was cooled to 0**C and treated dropwise with a solution of 
dicyclohexylcarbodiimide (2.06 g, 10.0 mmol) in dichloromethane (5 mL), 
After 1 hour the white solid which had formed was removed by filtration 
and the filtrate concentrated under reduced pressure. The residue was 
dissolved in pyridine (15 mL) and treated with acetamidoxime (488 mg, 
6.6 mmol) in pyridine (5 mL) and the mixture heated at reflux for 1 hour. 
The p3rridine was evaporated under reduced pressure and the residue 
partitioned between ethyl acetate and water. The organic phase was 
washed several times with water, dried over magnesium sulfate and 
concentrated. The residue was chromatographed on silica gel using 10% 
ethyl acetate in hexanes to elute the product (0.62 g, 25%) as a white solid. 

A solution of the above product in 3 M hydrochloric add (10 mL) 
was stirred at room temperature for 1 hour. The mixture was evaporated 
to dryness under reduced pressure and then azeotroped with toluene. This 
gave 19A as a white solid (100%). 

B. 2'4f(3.4>Dimethvl-5-isoxazolvl)amino1sulfonvliri.l'-biphenvlV4- 
carboxaldehvde 

P17 (0.35 g, 0.79 mmol) was subjected to deprotection according to 
General Method 7. Extraction and concentration gave 200 mg (71%) of 
19B as a yellow solid which was used without purification. 

C. (S)-rri-r2'-r(3.4-Dimethvl-5-isoxazolvl)amino1sulfonvnrLl'-biphenvn- 
4-vlmethvlami nol -2-methvlpropvl1 -3-methvl- L2 ,4-oxadiazole 
A mixture of 19B (100 mg, 0.28 mmol) and 19A (53 mg, 0.28 mmol) 

in dichloroethane (8 mL) was treated with sodium triacetoxyborohydride 
(74 mg, 0.35 mmol) in one portion and the mixture stirred under argon at 
room temperature. After 1 hour more sodiimi triacetoxyborohydride (32 
mg, 0.15 mmol) was added to the mixture which stirred for 45 minutes 
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more and the mixture was adjusted to pH 6 with saturated sodium 
bicarbonate solution. The mixture was diluted with 50 mL 
dichloromethane and the organic phase washed with water, dried over 
magnesium sulfate and concentrated to give crude 19C (110 mg, 79%) 
5 which was used without purification in the next step. 

D. fS)-N-rr2'-ff(3.4-Dimethvl-5-isoxazolvDamino1sulfonvliri.l^- 

biphenyn-4-vl1methvl1-'N-r2-methvl-l-(3-methyl-l,2,4-oxadiazol-5- 
yDpropvllpentanamide 

10 A mixture of 19C (100 mg, 0.20 mmol), dichloromethane (5 mL) and 

triethylamine (70 mL, 0.5 mmol) was treated with valeryl chloride (60 mg, 
0.5 mmol) and the mixture stirred under argon for 16 hours. The reaction 
mixture was concentrated under reduced pressure and the residue treated 
with 2 M sodium hydroxide (1 mL) and 2-propanol (2 mL) and stirred at 

15 room temperature for 1.5 hours. Citric acid was added to adjust the pH to 
5-6 and the mixture extracted with dichloromethane. The residue 
obtained after drying the extract over magnesium sulfate and 
concentrating under reduced pressure was chromatographed on silica gel 
using 30 to 50% ethyl acetate in hexanes to elute the title product (73 mg, 

20 63%) as a white foam: ESIMS (NH3) m/z 580 (MIT' 100), 597 (M + NH;, 
20), 1176 (2M +NH/, 10); HRMS calcd for C3oH3,N,06S (MHO 580.2593, 
found 580.2619. 

Example 20 

25 N-(3>4-Dimethvl-5-isoxazolvl)>2'-r(3.3-dimethvl-2-oxO'l- 

pvrrolidinvl)methvl1-4'4(2-ethvl-5.7-dimethvl-3H-imidazof4,5-blpvridin-3- 
vl)methvl1fl.l'-biphenvn-2-sulfonamide 
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a; N-(3.4-Dimethvl-5-isoxazolvl)-2'-r(3>3-dimethvl-2-oxo>l- 
Dvrrolidinvl)methvn-4*-hvdroxvmethvl"N-(2- 
5 methoxvethoxvmethvl)ri,l'-biphenvn-2-suIfonamide 

Preparation P21 (4.25 g, 9.0 mmol) was reacted with ethyl 4-amino- 
2,2-dimethylbutanoate hydrochloride (2.13 g, 10.9 mmol) according to 
General Method 5. The crude residue was chromatographed on silica gel 
(5% methanol in dichloromethane eluant) to yield 3.05 g of 20A (59%) as 
10 an orange oil. 

B. N-(3>4-Dimethvl-5-isoxazolvl)-2'4(3,3-dimethvl-2-oxo-l- 

pvrrolidinvl)methvll-4^-f(2-ethvl-5>7-dimethvl-3H-imidazof4.5- 
bl p vridine-3-vl )methvll -N-(2-methoxvethoxvmethvl) [ 1 . l^-biphenvll - 
15 2-sulfonamide 

A solution of 20A (500 mg, 0.87 mmol, 1.0 eq), triphenylphosphine 
(344 mg, 1.3 mmol, 1.5 eq), and 2-ethyl-5,7-dimethyl-3H-imidazo[4,5- 
b] pyridine (184 mg, 1.1 mmol, 1.2 eq) in tetrahydrofuran (5 mL) was 
treated at 0°C with diethylazodicarboxylate (206 pi, 1,3 mmol, 1.5 eq). 
20 The mixture was allowed to warm to room temperature, was stirred for 16 
hr, and then concentrated. The residue was chromatographed on silica gel 
(3:2 hexanes/acetone as eluant) to give 320 mg of a mixture containing 
20B and 2-ethyl-5,7-dimethyl-3H-imidazo[4,5-b]pyridine (approximately 
3:1 ratio by weight). 

25 
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C. N-(3.4-Dimethvl-5-isoxazolvl)>2^4(3.3-dimethvl>2-oxo-l- 

pvrrolidinvl)methvl1-4'-f(2-ethvl-5.7-dimethvl-3H-imidazof4.5 
bl pvridine-3-vl)methvl1 f 1 , 1'-biphenvll -2-sulfonamide 
20B (320 mg) was deprotected according to General Method 8 
5 (ethanol). The crude residue was purified by reverse-phase preparative 
HPLC followed by extraction (3x50 mL ethyl acetate) of the product firom 
brine adjusted to pH 4 with hydrochloric acid, to provide 135 mg of the 
title compound (24% from 20A) as a white solid after lyophilization; mp 
95-104 ^C; MS m/e 641 (ESI+ mode); MS m/e 639 (ESI- mode); HPLC 
10 retention time 3.43 minutes (Method C). 



Example 21 

N«(3.4-Dimethvl-5-isoxazolvl)-4'-f2-(2-methoxvethvD-4-oxo-l,3- 
diazaspiro r4.41non-l'en-3-vl)methvll f 1. l'-biphenvll-2"Sulfonamide 

15 




A. Methvl l-f(3-methoxv-l-oxopropvl)amino1cvclopentane-l- 
carboxvlate 

20 3-Methoxypropanoic acid (1.65 mL, 17.6 mmol, 2.1 eq) was added to 

a mixture of EDCI (1.77 g, 9.24 mmol, 1.1 eq), triethylamine (3.5 mL, 25.2 
mmol., 3.0 eq), 4-dimethylaminopyridine (20 mg, 0.18 mmol, 0.02 eq), and 
dichloromethane (100 mL) at room temperature. After 5 minutes, methyl 
1-aminocyclopentane-l-carboxylate hydrochloride (1.50 g, 8.4 mmol, 1.0 

25 eq) was added and the mixture was stirred at room temperature for 18 

hours. The reaction mixture was partitioned against IN hydrochloric acid 
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and the aqueous phase was extracted once with dichloromethane. The 
combined organic extracts were dried over sodixim sulfate and 
concentrated. Silica gel chromatography of the residue (1:3 hexanes/ethyl 
acetate as eluant) yielded 1.30 g of 21 A (67%) as a colorless oil 

B. l«r(3-Methoxv-l-oxopropvl)amino1cvclopentane-l-carboxvlic acid 
A mixture of 21A (1.25 g, 5.5 mmol, 1.0 eq), lithixim hydroxide 

hydrate (300 mg, 7.1 mmol, 1.3 eq), THF (10 mL), and water (10 mL) was 
stirred at room temperature for 5,5 hours. IN hydrochloric acid (10 mL) 
was added and the mixture was saturated with solid sodium chloride, then 
extracted with ethyl acetate (3x30 mL). The combined organic extracts 
were dried over sodium sulfate and concentrated to provide 0.95 g of 21B 
(80%) as a white solid. 

C. 1- f (3-MethQxv- l-oxopropvl)ami nol cvclopentane-l«carboxamide 
A suspension of 21B (0.95 g, 4.4 mmol, 1.0 eq) in THF (20 mL) was 

treated with l,l'-carbonyldiimidazole (930 mg, 5.7 mmol, 1.3 eq) at room 
temperature. After 30 minutes, the mixture was cooled to -78 °C and 
ammonia gas was introduced. The resulting heterogeneous mixture was 
allowed to warm to room temperature and was stirred for 16 hours. The 
solvent was evaporated and IN hydrochloric acid saturated with sodium 
chloride was added to the residue. The aqueous mixture was extracted 
with ethyl acetate (6x50 mL), and the combined organic layers were dried 
over sodium sulfate and concentrated to yield 500 mg of 21C (53%) as a 
white solid. 

D. 2-(2-Methoxvethvl)-1.3-diazaspiror4.4lnon-l-en-4-one 
A solution of 21C (460 mg, 2.15 mmol, 1.0 eq), potassium hydroxide 

(288 mg, 4.30 mmol, 2.0 eq) and methanol (15 mL) was heated at reflux for 
20 hours. The mixture was cooled, solid ammonium chloride was added, 
and the solvent was evaporated. Water was added and the mixture was 
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extracted with ethyl acetate (3x30 mL). The combined organic extracts 
were dried over sodium sulfate, concentrated, and the residue 
chromatographed on sihca gel (4% methanol in dichloromethane as 
eluant) to yield 162 mg of 21D (38%) as an amber oil. 

E. N-(3,4-Dimethvl-5-isoxazolvl)-4^-r2-(2-methoxvethvlV4-oxo-1.3- 

diazaspirof4>41non"l-en-3-vl)methvliri.l'-biphenvl1-2-sulfonamide 
21D (75 mg, 0.38 mmol, 1.0 eq) was alkylated with P18 (195 mg, 
0.38 mmol, 1.0 eq) according to General Method 4. The resulting crude 
orange oil was dissolved in methanol (7 mL). Concentrated hydrochloric 
acid (7 mL) was added and the solution was heated at SS'^C for 14 hours. 
The reaction mixture was concentrated and then partitioned between 
ethyl acetate and pH 5 sodium phosphate buffer. The organic layer was 
dried over sodium sulfate and concentrated to provide a crude residue. 
The title compound (7 mg, 3% yield) was obtained as a white powder 
following silica gel chromatography (4% methanol in chloroform as 
eluant), preparative reverse-phase HPLC, and lyophilization: MS m/e 
537 (ESI+ mode); MS m/e 535 (ESI- mode); HPLC retention time 3.35 
minutes (Method A). 

Example 22 

N"(3,4-Dimethvl-5-isoxazolvl)-4'- r2-(ethoxvmethvl)-4-oxo-l ,3- 
diazaspirof4.41non-l-en-3-vl)methvllfl,l'biphenvn-2-sulfonamide 
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A. Methyl 1- [( 2-ethoxvethanovl)amino1 cvclopentane- 1-carboxvlate 
2-Ethoxyacetic acid (3.3 mL, 35 mmol, 2.1 eq) was added to a 

mixture of EDCI (3.38 g, 18 mmol, 1.1 eq), triethylamine (7.0 mL, 50 
mmol, 3.0 eq), 4-dimethylaminopyridine (20 mg, 0.18 mmol, 0.01 eq), and 
5 dichloromethane (100 mL) at room temperature. After 5 minutes, methyl 
1-aminocyclopentane-l-carboxylate hydrochloride (3.0 g, 17 mmol, 1.0 eq) 
was added and the mixture was stirred at room temperature for 18 hours. 
The solvent was evaporated and the residue partitioned between ether 
and IN hydrochloric acid. The organic layer was washed once with IN 
10 hydrochloric acid, then twice with saturated aqueous sodium bicarbonate, 
and once with brine. The organic layer was dried over magnesium sulfate 
and concentrated to give 2.0 g of 22A (52%) as a pink oil. 

B. 2-(Ethoxvmethvl)-l,3-diazaspirof4.41non>l-en-4-one 

15 A mixture of 22A (2.0 g, 8.7 mmol, 1.0 eq), lithium hydroxide 

hydrate (440 mg, 10.5 mmol, 1.2 eq), THF (10 mL), and water (3 mL) was 
stirred at room temperatxire for 16 hours. 2N hydrochloric acid (6 mL) 
was added and the solvents were evaporated. The residue was dried 
azeotropically with toluene, then dissolved in THF (15 mL) and treated 

20 with l,l'-carbonyldiimidazole (2.8 g, 17.3 mmol, 2.1 eq) at room 
temperature. After 2 hours, the mixture was cooled to -78 °C and 
ammonia gas was introduced. The resulting mixture was allowed to warm 
to room temperature and was stirred for 16 hours, after which the solvent 
was evaporated. The residue was suspended in methanol (15 mL), solid 

25 potassium hydroxide (2.9 g, 43 mmol, 5 eq) was added, and the nuxture 
was heated at reflux for 72 hours. After cooling, the mixture was treated 
with solid ammonium chloride and the solvent was evaporated. Water 
was added and the mixture was extracted with ethyl acetate (3x30 mL). 
The combined organic extracts were dried over sodium sulfate, 

30 concentrated, and the residue chromatographed on silica gel (4% methanol 
in chloroform as eluant) to yield 370 mg of 22B (22%) as an orange oil. 
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C. N-(3.4>Dimethvl-5-i5oxazolvD-4'42-(ethoxvmethv]V4-oxo--l,3> 

diazaspirof4.41non-l-en-3>vl)methvn f l^l'-biphenvll ■2-sulfonamide 
The title compound was prepared from 22B (80 mg, 0.41 mmol) and 
5 P18 (209 mg, 0.41 mmol) according to the procedure described in Example 

61, Step E, substituting ethanol for methanol in the deprotection reaction. 

The crude residue was chromatographed twice on silica gel (4% methanol 

in chloroform as eluant, followed by 25:75:1 hexanes/ethyl acetate/ acetic 

acid as eluant), then was further purified by reverse-phase preparative 
10 HPLC to provide 42 mg of the title compound (19%) as a white solid after 

lyophilization; MS m/e 537 (ESI+ mode); MS m/e 535 (ESI- mode); HPLC 

retention time 3.51 minutes (Method A). 

Example 23 

15 4^rf2-Ethvl-5.7-dimethvl-3H-imidazor4.5-blpvridin-3-vnmethvl1-2^f(2-oxo- 
l-pvrrolidinvl)methvn-N-(3.4-dimethyl-5-isoxazolvl)ri,l'-biphenvl1-2- 

sulfonamide 



20 




A. 2^-Formvl-N-(3,4-dimethvl-5-isoxazo lvl)-4'-r(methanesulfonvl)oxv1- 
25 N-(2-methoxvethoxvmethvl)ri,l'-biphenvn-2-sulfonamide 

P21 (2.4 g) was converted to the corresponding mesylate according 
to General Method 3. The crude product (2.7 g) was carried on without 
further purification. 
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B. 4^ r(2>Ethvl-5,7-dimethvl-3H4midazor4,5-blDvridm-3-vl)methvl1-2^ 
formvl-N-(3,4-dimethvl-5-isQxazolvl)-N-(2- 
methoxvethoxvinethvnfl.l*-biDhenvn>2->sulfonamide 
5 23A (2,7 g) was used to alkylate 2-ethyl-5,7-diinethyl-3H- 

imidazo[4,5-b)pyridine according to General Method 4. The crude product 

was chromatographed on silica gel using 1:3 hexanes/ethyl acetate as 

eluant to provide 1.8 g 23B as a colorless oil. 



10 C. 4 ^r(2-Ethvl-5.7-dimethvl-3H-imida2or4.5-b1pvridin-3-vl)methvn-2*- 
f(2-oxQ'l-pvrrolidinvl)methvl1-N-(3,4-dimethvl-5-isoxa2olvl)-N-(2" 
methoxvethoxvmethvl)ri.l*>biphenvn-2«sulfonamide 
23B (1.5 g) was subjected to reductive amination with ethyl 4- 
aminobutanoate hydrochloride according to CJeneral Method 5. The 
15 reaction mixture was allowed to stir for 24 h to allow time for cyclization 
of the amino ester to the coixesponding lactam. The crude product after 
workup was purified by silica gel chromatography (1:1 hexanes/acetone 
eluant) to provide 23C (0.50 g) as a yellow oil. 

20 D. 4'- f(2-Ethvl-5.7-dimethvl-3H-imidazor4.5-b1pvridin-3-vl)methvl1>2^- 
f(2-oxo-l-Pvrrolidinvl)methvn-N-(3.4-dimethvl-5-isoxazolvl)[U- 
biphenvn-2-sulfonamide 

23C (0.50 g) was subjected to sulfonamide deprotection using 
HCl/dioxane/ethanol according to General Method 8. The crude product 

25 was purified by silica gel chromatography (90:9:1 

dichloromethane/methanol/ammonium hydroxide eluant), and the purified 
product was partitioned between ethyl acetate and pH 5 potassium 
phosphate buffer. The ethyl acetate layer was dried over sodixmi sulfate 
and concentrated to provide 310 mg of the title compound as a white solid; 

30 mp 98-102 ^C; MS m/e 613 (ESI+ mode); HPLC retention time 3.09 min 
(Method A); HPLC purity 97%. 
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Example 24 

4'-f(2-Ethvi-5,7-dimethvl-3H4midazof4,5-b1pvridin-3-vl)meth^^ 
methvl-2-oxQ-l-imidazolidinvl)methvl1-N-(3.4-dimethvl-54soxa2olvl)fl 

biphenvll -2>sulfonamide 



A. 4^f(2-Ethvl-5.7-dimethvl-3H-imidazof4.5-blDvridin-3-vl)methvl^ 
r(3-methvl-2-oxO"l-imidazolidinvl)methyl1-N-(3.4-diinethyl-5- 
isoxazolvl)-N-(2-methoxvethoxvmethvl)fl.l'-biphenvl1«2- 
sulfonamide 

23B (2.0 g) was subjected to reductive amination with N- 
methylethylenediamine according to General Method 5. The crude 
product following extractive workup was dissolved in dichloromethane (25 
ml) and treated with GDI (0.77 g). The mixture was stirred at RT for 24 h, 
and was then washed once with water and once with brine. The 
dichloromethane layer was dried over sodium sulfate and concentrated. 
The residue was chromatographed on silica gel using 95:5 
chloroform/methanol as eluant to give 24A (0,53 g) as a slightly yellow oil. 

B. 4^r(2>Ethvl-5,7-dimethvl-3H-imidazor4.5-blnvridin-3-vl)methvn-2'- 
r(3-methvl-2-oxo-l-imidazolidinvl)methvn-N-(3.4-dimethvl-5- 

isoxazol vl) f 1 . 1 ' -biphenvll -2-sulfonamide 




-119- 



wo 01/44239 PCT/USOO/33730 

24A (0.50 g) was subjected to sulfonamide deprotection according to 
General Method 8. The crude product was purified by reverse-phase 
preparative HPLC to yield 140 mg of the title compound as a white solid 
following lyophilization; MS m/e 628 (ESI+ mode); HPLC retention time 
5 3.03 min (Method A); HPLC purity 97%. 

Example 25 

(S)-2>rN-r2^-rrN-(3-Methvl-5-isoxazQlvl)amino1sulfonvliri,l^-biphenvl1-4- 
vnmethvn-N-fl-oxopentvl)amino1"3.N-dimethvlbutanamide 




15 A. N-(3-Methyl-5-isoxa2olvl)-2-bromob€nzenesulfon£unide 

5-Amino-3-methylisoxazole (3.84 g) was added at RT in portions to a 

solution of 2-bromobenzenesulfonyl chloride (10.0 g) in p5aidine (40 ml). 

The mixture was heated at 60 ^"0 for 16 h, then the solvent was 

evaporated. The residue was taken up in ethyl acetate and washed three 
20 times with 1 N hydrochloric acid. The ethyl acetate layer was dried over 

sodium sulfate and concentrated to give 25A (8.8 g). 

B. N-r(2-Trimethvlsilvl)ethoxvmethvn-N-(3-methvl-5-isoxazolvl)>2- 
bromobenzenesulfonamide 
25 2-(Trimethylsilyl)ethoxymethyl chloride (5,2 ml) was added to a 

mixture of 25A (8.8 g), potassium carbonate (7.7 g), and DMF (40 ml) at 0 
*C, The mixture was allowed to warm to RT and was then stirred for 16 h. 
The solvent was evaporated, and the residue was taken up in ethyl acetate 
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and washed with water and brine. The ethyl acetate layer was dried over 
sodium sulfate and concentrated. The residue was purified by silica gel 
chromatography using 3:2 hexanes/ethyl acetate as eluant to provide 25B 
(6.6 g) as an oil. 

C. 4'-Formvl-N-(3-methvl-5-isoxa2olvl)-N-r(2- 
trimethvlsilvl)ethoxvmethvn[l,l'biphenvn-2-sulfonamide 
25B (2.0 g) and 4-formylphenylboronic acid (1.5 g) were subjected to 

Suzuki coupling according to General Method 1. The crude product was 
chromatographed on silica gel using 9:1 hexanes/ethyl acetate as eluant to 
yield 0.75 g 25C as a colorless oil. 

D. (S)-2>IN-r2^rfN>(3-Methvl-5-isoxazolvl)-N-r(2- 
trimethvlsilvDethoxymethvll aminolsulfonvll f l.l'-biphenvn-4- 
yll methy n -aminol -3.N-dimethvlbutanamide 

25C (0.75 g) was subjected to reductive amination with L-valine N- 
methyl amide hydrochloride according to General Method 5. Crude 25D 
(0.93 g) was obtained as an orange oil. 

E. (S)-2-[N-rr2^-rrNr-(3^MethvI-5-isoxazolvl)-N-r(2- 
triinethvlsilvl)ethoxvmethvI1aminolsulfonvliri,l'-biphenvl1-4- 
vllmethvll-N-(l-oxopentvl)amino1-3,N-dimethvlbutanamide 
25D (0.93 g) was subjected to acylation with valeryl chloride 

according to General Method 6. The crude product was chromatographed 
on silica gel using 2:3 hexanes/ethyl acetate as eluant to yield 0.78 g 25E 
as a colorless oil. 

F. (S)>2-rN-f2^-rfN-(3-Methvl-54soxazolvl)amino1sulfonvliri,l^ 
biphenvll -4-vnmethvll-N-( l-oxopentvl)amino1 -3.N" 
dimethvlbutanamide 
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25E (0.78 g) was deprotected with HCl/methanol according to 
General Method 8. The crude product was purified by silica gel 
chromatography using 3:7 hexanes/ethyl acetate as eluant, providing the 
title compound (210 mg) as a white solid; MS m/e 541 (ESI+ mode); HPLC 
5 retention time 31.32 min (Method B); HPLC purity >98%. 

Example 26 

(S)-2- fN- [2^- r rN-(4-Bromo-3-methvl-5-isoxazolvl)amino1sulfonvll fl . 1'- 
10 biphenvn'4>vl1methvl1-N-(l-oxopentyl)amino1-3,N>dimethvlbutanamide 



A solution of 25 (75 mg) in chloroform (1.5 ml) was treated with 
NBS (25 mg) at RT. After Ih, the mixture was diluted with 
dichloromethane and partitioned against water. The organic layer was 
dried over sodium sulfate and concentrated, and the residue was 
20 chromatographed on silica gel using 3:7 hexanes/ethyl acetate as eluant to 
provide the title compound (25 mg) as a white solid; MS m/e 619, 621 
(ESI+ mode); HPLC retention time 31.83 min (Method B); HPLC purity 
>99%. 

25 Example 27 




15 



4'«r(2-Butvl-4-oxo-1.3-diazaspiror4.41non'l-en-3-vl)methvn 
-N-(3.4-dimethvl-5-isoxazolvl)-2'-propvlfl.r-biphenyn-2- 
sulfonamide 
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'Me 



10 



15 



20 



A. 4-Broino-3-(l-propen-l-vl)benzonitrile 

n-Butyllithium (2.5M solution in hexane, 7.6 ml, 19 mmol) was 
added dropwise to a solution of ethyltriphenylphosphonium bromide (6,42 
g, 17.3 mmol) in 100 ml of 1:1 THF/ether at -15 °C. The mixture was 
stirred for 3h at RT and then was cooled to -50 ''C, 2A (4,0 g, 19.0 mmol) 
in THF (10 ml) was added and the mixture was allowed to warm to RT 
and was stirred for 16 h. The mixture was added to water and extracted 
with EtOAc (3 x 50 mL) and the combined organic extracts were washed 
with water, dried over magnesium sulfate, and evaporated. The residue 
was chromatographed on silica gel using 95:5 hexane/EtOAc to afford 27A 
as an E/Z mixture (3.5 g, 83%). 

B. 4-Bromo-3-propvlbenzonitrile 

A mixture of 27A (1,5 g) and 150 mg of PtO^ in 40 ml EtOH was 
hydrogenated at 35 PSI for 40 min. Filtration and concentration gave 
1.44gof27B(85%). 

C. 4-Bromo-3-propvlbenzaldehvde 

27B (1.44 g) was treated with DIBAL-H according to General 
Method 14 to provide crude 27C (1.4 g, 97%) as an oil. 

D. N-(3.4-Dimethvl-5-isoxazolvl)-4^-formvl-2'-DroDvl-N-r(2- 
methoxvethoxv)methvl]ri.l^-biphenvn-2-sulfonamide 
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27C (1.4 g) was subjected to Suzxxki coupling according to General 
Method 1 to provide 27D (27%) as an oil. 



E. N-(3.4"Dimethvl-5-isoxazolvl)-4'-hvdroxvmethvl-2'-propvl-N-f(2- 
6 methoxvethoxv^methvll f 1. l'-biphenvll-2-sulfonamide 

27D (810 mg) was reduced with sodium borohydride in methanol 
according to General Method 11 to provide 27E (32%) as an oil. 

F. N-(3.4"Dimethyl-5-isoxazolvl)-4''(methanesulfonvl)oxvmethvl-2'- 
10 propvl-N- r(2-methoxvethoxv)methvn [l>l'-biphenvn-2-sulfonamide 

27E (250 mg) was converted to the corresponding methanesulfonate 
ester according to CJeneral Method 3 to provide 27F (68%) as an oil. 

G. 4-f(2-Butvl"4-oxo-1.3-diazaspirof4.41non-l-en-3"Vl)methvn-2'-propvl- 
15 N-f(2-methoxvethoxv)methvl1-N-(3,4-dimethvl-5-isoxazolvl)fl,l'- 

biphenvll -2-sulfonamide 

27F (100 mg) was used to alkylate 2-butyl-l,3-diazaspiro[4.4]non-l- 
en-4-one according to General Method 4. 27G (100 mg, 85%) was 
20 produced as an oil. 

H. 4'-f(2-Butyl-4-oxo-l,3-diazaspiro[4.41non-l-en-3-vl)methvn-2'-propvl- 
N-(3.4-dimethvl-5-isoxazolvl)fl.l'-biphenvn-2-sulfonamide 

25 27G (100 mg) was deprotected according to General Method 7. The 

crude product was purified by preparative HPLC to provide the title 
compound (57 mg, 66%) as a solid; MS m/e 577 (ESI+ mode); HPLC 
retention time 29.11 min (Method B); HPLC purity >98%. 
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Example 28 

4'-f(7-Methoxvcarbonvl-2-ethoxvben2dmidazol-l-yl)methvl1" 
N-(3>4'dimethvl--5--isoxazolvl)-ri.l'-biDhenvn-2>sulfonamide 



5 



El 




A. N-(2-Methoxvcarbonvl-6'nitrophenyl)-4-bromobenzvlamine 
Triethylamine (5.2 ml, 37 mmol) was added to a mixture of methyl 

2-chloro-3-nitrobeii2oate (3.2 g, 15 mmol) and 4-bromobenzylamine 
hydrochloride (3.4 g, 15 mmol) in acetonitrile (75 ml). The mixture was 
heated at reflux for 48 hr, then was cooled and concentrated. 10% 
Aqueous sodium dihydrogen phosphate solution was added and the 
mixttire was extracted with 2 portions of ethyl acetate. The combined 
organic extracts were dried over sodium sulfate and concentrated, and the 
residue was crystallized from ethyl acetate to give 28A (3.2 g) as a yellow 
solid. 

B. 4*4 (2-Methoxvcarbonvl-6-nitrophenvl)aminomethvn-N-'(3.4- 
dimethvl-5-isoxazolvl)-N-(2-trimethvlsiloxvmethvl)fl.l'-biphenvll-2- 
sulfonamide 

28A (3.5 g, 9.6 mmol) was subjected to Suzuki coupling according to 
General Method 1, providing 28B as a yellow oil (3J g) following silica gel 
chromatography using 5:1 hexanes/ethyl acetate as eluant. 

C. 4'- f ( 2-Methoxvcarbonvl'6-aminophenvl)aminomethvn -N-(3.4- 
dimethvl-5"isoxazolvl)-N-(2'trimethvlsiloxymethvl)[l.l''biphenvn-2- 
sulfonamide 
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28B (2.4 g, 3.6 mmol) was treated with tin (II) chloride dihydrate 
(3.3 g) in ethyl acetate (80 ml) according to General Method 18. The crude 
product was purified by silica gel chromatography using 2:1 hexanes/ethyl 
acetate as eluant to provide 28C (1.3 g) as a pale yellow oil. 

D. 4'-r(7-Methoxvcarbonvl-2-ethoxvbenzimidazoM-vl)methvl1 -N-(3 .4- 
dimethvl-5-isoxazolvl)-N"(2-trimethylsiloxvmethvl)fl.l*-biphenvn-2- 
sulfonamide 

28C (1.3 g), tetraethylorthocarbonate (6 ml), and acetic acid (0.2 ml) 
was heated under a nitrogen atmosphere at 70 ""C for 2 h. The mixture 
was cooled and concentrated, and the residue was chromatographed on 
silica gel using 1:1 hexanes/ethyl acetate as eluant to provide 28D (1.1 g) 
as a brown oil. 

E. 4'-r(7-Methoxvcarbonvl-2-ethoxvbenzimidazol-l-vl)methvl1-N-(3.4- 
dimethvl-5-isoxazolvl)-ri.l'-biphenvl1-2-sulfonamide 

28D (1.1 g) was subjected to sulfonamide deprotection using TBAF 
in THF according to General Method 10. The crude product was purified 
by silica gel chromatography using 2:1 hexanes/acetone as eluant to 
provide 0.75 g of the title compound as a white solid; mp 105-110 MS 
m/e 561 (ESI+ mode); HPLC retention time 3.96 min (Method A); HPLC 
purity 96%. 

Example 29 

4'- f(7-CarboxV"2-ethoxvbenzimidazol-l-vl)methvl1 -N« 
(3.4-dimethvl-5-isoxazolvl)-ri.l'-biphenvn-2-sulfonamide 
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-op 




10 



15 



20 



28 (0.70 g) was subjected to ester hydrolysis according to General 
Method 15 to provide the crude product (0.66 g). Purification of a portion 
by reverse-phase preparative HPLC provided the title compound (9 mg, 
white solid); MS m/e 547 (ESI+ mode); HPLC retention time 3.79 min 
(Method A); HPLC purity 91%. 

Example 30 

4*-f(7-Methoxvcarbonvl-2-ethvlbenzimidazol-l-vl)methvn-N- 
(3.4"dimethvl-5-isoxazolvl)-fl.l'-biphenvll-2-sulfonamide 



A solution of 28C (3.8 g, 5,9 mmol) and triethylamine (1.7 ml, 12 
mmol) in dichlroromethane (25 ml) was treated at 0 *C with propionyl 
chloride (0.67 ml, 10 mmol), and the mixture was allowed to come to RT. 
After 2.5 h, aqueous sodium bicarbonate solution was added to the 
mixture and the aqueous layer was extracted with two portions of 
dichloromethane. The combined organic extracts were dried over sodium 
sulfate and concentrated to provide an orange oil. 

To this residue was added methanolic hydrogen chloride (prepared 
from 100 ml methanol and 11 ml (200 mmol) acetyl chloride), and the 




-127- 



wo 01/44239 



PCT/USOO/33730 



resulting solution was heated at 50 ''C for 16 h. The mixture was cooled 
and concentrated, and the residue was extracted with two portions of ethyl 
acetate from sodium phosphate buffer adjusted to pH 4. The combined 
ethyl acetate extracts were dried over sodium sulfate and concentrated. 
5 The residue was chromatographed on silica gel using 1:2 hexanes/acetone 
as eluant to provide the title compound (2.6 g) as a slightly orange solid; 
MS m/e 545 (ESI+ mode); HPLC retention time 3.32 min (Mettiod C); 
HPLC purity 95%. 

10 Example 31 



30 (2.6 g, 4.8 mmol) was subjected to ester hydrolysis according to 
Greneral Method 15. The THF was evaporated and the residue was 
treated with 6 ml of 2N hydrochloric acid, resulting in the precipitation of 
20 a white solid. The solid was collected on a filter, rinsed with water, and 
dried to provide 2.4 g of the title compoxmd; MS m/e 531 (ESI+ mode); 
HPLC retention time 2.94 min (Method A); HPLC purity 95%. 

25 Example 32 



4'-r(7-Carboxv-2-ethvlbenzimidazol-l-vl)methyl1-N" 
(3.4-dimethvl"5"isoxazolvl)- f 1 . 1'-biphenvll -2-sulfonamide 




15 



2'-r(3.3-Dimethvl-2-oxopvrrQlidin-l-vl)methvl1-4'4(2-ethoxv-7- 
(methoxvcarbonvl)ben2imidazol>l-vl)methvl1-N>(3,4-dimethvl-5- 
isoxazolvl)-fU'-biphenvll-2-sulfonamide 
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A. 2-f(5'-Aminomethvl-2'-bromo)phenvl)1"1.3-dioxolane 

5 Borane*THF (100 ml of a 1.0 M solution in THF, 100 mmol) was 

added at 0 to a solution of 2-[(2'-Bromo-5*-cyano)phenyl)]-l,3-dioxolane 
[Zhang, H.-Y. et al., Teim/^edro/i, 50, 11339-11362(1994)] (10.8 g, 43 
mmol) in 25 ml THF. The mixture was allowed to warm to RT and was 
stirred for 18 h. After cooling to 0 ®C, the mixture was treated carefully 
10 with 10 ml methanol and was then evaporated. The residue was taken up 
in 150 ml ethyl acetate and was washed with IN aqueous sodium 
hydroxide, followed by water and brine. The organic layer was dried over 
magnesium sulfate and concentrated to give crude 32A (11.0 g) as an 
amber oil, which was estimated (HPLC) to be 80% pvure. 

15 

B. N-(2-Methoxvcarbonvl-6-nitrophenvl)-4-bromO'3*( 1 .3-dioxolan-2- 
vDbenzvlamine 

Triethylamine (4.8 ml, 34 mmol) was added to a mixture of methyl 
20 2-chloro-3-nitrobenzoate (4.9 g, 23 mmol) and 32A (5.9 g of a 65% pxvre 
mixture, 15 mmol) in acetonitrile (150 ml). The mixture was heated at 
reflux for 24 h and was then cooled and concentrated. Ethyl acetate was 
added and the solution was washed twice with 10% aqueous potassium 
dihydrogen phosphate solution and once with aqueous sodiiun bicarbonate 
25 solution. The organic layer was concentrated and the residue purified by 
silica gel column chromatography using 3:1 hexanes/ethyl acetate as 
eluant, followed by trituration with 3:1 hexanes/ethyl acetate. 32B was a 
yellow solid (6.6 g). 



-129- 



wo 01/44239 



PCT/USOO/33730 



C. N-(2-Metho3cvcarbQnvl-6-mtrophenvI)»4-brQmo-3- 
(formvl)benzvlainine 

5 32B (6.6 g, 15 mmol) was subjected to acetal hydrolysis according to 

General Method 19, providing 32C as a crude yellow solid following 
extractive workup. 

D. 2'-Fonnvl-4'-f(2-methoxvcarbonvl-6-nitrophenvl)aminomethvn-N- 
10 (3>4-dimethvl-5-isoxazolvl)-N-(2-trimethvlsiloxvmethvl)ri.l'- 

biphenvll ■2-sulfonamide 

Crude 32C was subjected to Suzuki coupling according to General 
Method 1, providing 32D (5.9 g) as a yellow oil following silica gel 
15 chromatography using 2:1 hexanes/ethyl acetate as eluant. 

E. 2'-r(3,3-Dimethvl-2-oxor>vrrolidin-l-vDinethvn-4^r(2- 
methoxycarbonvl-6-ni trophenvDaminomethvll -N*(3 .4-dimethyl-5- 
isoxazolvl)-N-(2-trimethvlsiloxvmethvl)[l>l'-biphenvn-2- 

20 sulfonamide 

32D (4.3 g) was subjected to reductive amination with ethyl 4- 
amino-2, 2-dimethylbutanoate hydrochloride according to Greneral Method 
5. The reaction mixture was allowed to stir for 60 h at RT to allow time 
25 for (yclization of the amino ester to the corresponding lactam. The crude 
product after workup was purified by silica gel chromatography, using 3:2 
hexanes/ethyl acetate as eluant, to provide 32E (2.8 g) as a yellow oil. 

F. . 2'-r(3.3-Dimethvl-2-oxopvrroUdin-l-vl)methvn-4^-r(2- 

30 methoxvcarbonvl'6-aminophenvl)aminomethvll-N-(3.4-dimethvl"5- 
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isoxazolyl)"N-(2-trimethvlsiloxvtnethvl)ri.l'-biphenvl1-2- 
sulfonamide 



32E (2.8 g, 3.6 mmol) was treated with tin (II) chloride dihydrate 
5 (3.2 g) in ethyl acetate (200 ml) according to General Method 18. The 
crude product (3.5 g) was used without further purification. 

G. 2^r(3.3-Dimethvl-2-oxopvrrolidin>l-vDmethvll-4^-r((7- 
methoxvcarbonvl)benzimidazol-l-vl)methvn-N-(3.4-dimethvl-5- 

10 isoxazolvl)-N"(2-trimethvlsiloxvmethvl)fl.l'-biphenvn-2- 
sulfonamide 

A mixture of 32F (1.5 g, 2.0 mmol), tetraethylorthocarbonate (6 ml), 
and acetic acid (0.15 ml) was heated under a nitrogen atmosphere at 70 
15 for 2 h. The mixture was cooled and concentrated, and the residue 

chromatographed on silica using 1:2 hexanes/ethyl acetate as eluant to 
provide 32G (0.80 g) as a yellow oil. 

H. 2'-r(3.3-Dimethvl-2-Qxopvrrolidin-l-vl)methvl1-4'-r(2-ethoxv-7- 
20 (methoxvcarbonvl)benzimidazol-l-vl)methvn-N-(3,4-dimethvl-5- 

isoxazolvl)-f 1 . l'-biphenvn-2-sulfonamide 

32G (0.80 g) was subjected to sulfonamide deprotection using TBAF 
in THF according to General Method 10. The crude product was purified 
25 by silica gel chromatography using 3:2 hexanes/acetone as eluant to 
provide 0.55 g of the title compound as a white solid; mp 101-103 *C 
(decomp); MS m/e 686 (ESI+ mode); HPLC retention time 3.91 min 
(Method A); HPLC purity >98%. 
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Example 33 

2^f(3,3-Dimethvl-2-oxopviTQlidin-l-vl)methvlU4'4(2-ethoxv-7- 
(carboxv)ben2imi(ia2ol-l-vl)methvl1 -N-(3>4"dimethvl-5-isoxazolvl)- n. 1 - 

biphenvn-2-sulfonamide 

5 




32 (0.31 g) was subjected to ester hydrolysis according to General 
Method 15. Purification by reverse-phase preparative HPLC provided the 
10 title compound (14 mg) as a white solid; MS m/e 672 (ESI+ mode); HPLC 
retention time 3.61 min (Method A); HPLC purity 82%. 

Example 34 

2'-r(3.3-Dimethvl-2-oxopvrrolidin-l-vl)methvl1-4'-f(2-ethQxv-7-(N- 
15 methvlcarbamoyl)benzimidazol-l-vl)methvl1"N-(3.4-dimethvl-5-isoxa2olvl)- 

fl.l'-biphenvl1-2-sulfonamide 




20 

33 (80 mg) was subjected to amide formation according to General 
Method 12 using methylamine as the amine component. The product was 
purified by reverse-phase preparative HPLC: white solid (7 mg); MS m/e 
685 (ESI+ mode); HPLC retention time 3.39 min (Method A); HPLC purity 
25 81%. 
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Example 35 

2^4(3.3-Dimethvl-2-oxoT>vrrolidin-l-vl)methvlM^f(2-etho)^^ 
dimethvlcarbamovl)benzimidazoI>l-vl)methvl1-N-(3>4-dimethvl-5- 

5 isoxazolvD- [U'-biphenvll -2-sulfonamide 




10 33 (80 mg) was subjected to amide formation according to General 

Method 12 using dimethylamine as the amine component. The crude 
product was subjected to reverse-phase preparative HPLC to give the title 
compound as a white solid (6 mg); MS m/e 699 (ESI+ mode); HPIXJ 
retention time 3.46 min (Method A); HPLC purity 66% [contaminant 

15 (34%) is the corresponding imidazolin-2-one] . 

Example 36 

4'-f(2-Ethvlquinolin-4-vl)oxvmethvl]-N-(l,3,5-trimethvlpvrazol-4-vl) 
r 1 . 1'-bi phenvH -2-sulfonamide 

20 ' 




A. 



4- r(4-Bromophenvl)methoxv1 -2-ethvlquinoline 
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A mixture of 2-ethyl-4'qtiinolone (1.0 g, 5.8 mmol), 4-bromobenzyl 
bromide (1.7 g, 6.9 mmol), potassium carbonate (1.6 g, 11.6 mmol), and 
DMP (10 ml) was stirred at RT for 16 h. Ethyl acetate (100 ml) was added 
and the mixture was washed four times with water, then once with brine. 
5 The organic layer was dried over sodium sulfate and evaporated, and the 
residue was triturated with 1:1 hexanes/ethyl acetate to provide 1.6 g 36A 
as a white solid. 



B. 4-f(2-Ethvlquinolin-4-vnoxvmethvn-N-(tert-butvl)-fl.l'-biDhenvn>2- 
10 sulfonamide 

A mixture of 36A (1.5 g, 4.4 mmol) and [2-(2\r-ter<- 
butylsulfamoyDphenyUboronic acid (2.3 g, 8.7 mmol) was subjected to 
Suzuki coupling according to Gteneral Method 1. The crude product was 
chromatographed on silica gel using 1:1 hexanes/ethyl acetate as eluant to 
15 provide the 36B (1.8 g) as a yellow solid. 

C. 4'- f (2-Ethvlquinolin-4-vl)oxvmethvl1 41. 1'-biphenvll -2-sulfonainide 
A solution of 36B (1.8 g, 3,8 mmol) in 4 ml dichloromethane and 8 

ml TFA was stirred at RT for 14 h, then was heated at reflux for 8 h. The 
20 solvent was evaporated and the residue partitioned between ethyl acetate 
and aqueous sodium bicarbonate. A small amount of a solid precipitate 
was retained with the organic layer. The organic layer was washed twice 
with water, then was concentrated. The crude product was crystallized 
from 1:1 toluene/ethyl acetate to provide 36C (1.2 g) as a yellow solid. 

25 

D. 4'-f(2"Ethvlquinolin-4-vl)oxvmethvl1 fl.l'-biphenyn-2-sulfonic acid 
A suspension of 36C (1.1 g, 2.7 mmol) in 25 ml acetonitrile was 

treated at 0 ^^C with nitrosonium tetrafluoroborate (370 mg, 3.2 mmol). 
After 30 min the mixture was allowed to warm to RT and was stirred at 
30 RT for 4 h. The mixture was concentrated to provide 36D (1.2 g) as a 
crude white solid. 
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E. 4^f(2-Ethvlquinolin-4-Yl)<^^n^ethvll>N«(l,3.5-trimethvl^ 
vl) [ 1 . 1'-biphenvll -2-sulfonamide 

A suspension of 36D (100 mg, 0.24 mmol) in thionyl chloride (4 ml) 
was treated with DMF (10 pi). The resulting mixture was refluxed for 45 
min, then the solvent was evaporated. The residue was twice taken up in 
toluene and evaporated to dryness. Pyridine (2,5 ml) and 4-amino-l,3,5- 
trimethylpyrazole (90 mg, 0.72 mmol) were added and the mixture was 
stirred at RT for 14 h, then the solvent was evaporated. The residue was 
purified by silica gel chromatography (100:1 chloroform/methanol eluant), 
followed by silica gel thin-layer chromatography (1:1 hexanes/acetone 
eluant) to provide the title compound (24 mg) as an amorphous white 
solid: mp 212-215 (decomp); MS m/e 527 (ESI+ mode); HPLC retention 
time 3.18 min (Method C); HPLC purity 94%. 



Example 37 

4'-'r(2-Ethvlquinolin-4-vl)oxvmethvll-N-(3-methvlisoxazol-5-vl) 
f 1 . 1 '-biphenvll -2-sulfonamide 




A suspension of the product of 36D (370 mg, 0.88 mmol) was 
subjected to the procedure used for Example 36, Step E, substituting 5- 
amino-3-methylisoxazole as the amine component. The crude product was 
purified by reverse-phase preparative HPLC to provide the title compound 
(8 mg) as an amorphous tan solid: MS m/e 500 (ESI+ mode); HPLC 
retention time 3,32 min (Method A); HPLC purity >98%. 
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Example 38 

4*-[(5-Acetyl-2-n-propyl'4-chloroimidazol-l-yl)inethyl]-N-(3,4- 
dimethyl-5-isoxazolyl)- [1 , 1'-biphenyl] -2-sulfonainide 



5 




A, 5«(l-Hvdroxvethyl)-2-n>proDvl-4-chloroiinidazole 

A solution of 2-n-propyl-4-chloroiinidazole-5-carboxaldehyde 
(Watson, S.P. Synth. Comm., 1992, 22, 2971-2977) (1.5 g, 8.7 mmol) in 
THE (50 ml) was treated dropwise at 0 *C with methylmagnesimn 
bromide (8.7 ml of a 3.0 M solution in ether). Upon completion of the 
addition, the mixture was allowed to warm to RT and was stirred for 2h. 
The mixture was cooled again to 0 "^C and was quenched with the addition 
of IN hydrochloric acid. The mixture was adjusted to pH 8-9 by the 
addition of aqueous dipotassium hydrogen phosphate solution, then was 
partitioned against ethyl acetate. The ethyl acetate layer and an 
accompanying precipitate were collected and the solvent was evaporated 
to provide 38A (1.6 g) as a slightly yellow solid. 

B. 5-Acetvl-4-chloro-2-n-propvl-imidazole 

A mixture of 38A (1.6 g), activated manganese dioxide (5.7 g), and 
dioxane (20 ml) was heated at 55 for 48 h. The mixture was cooled and 
filtered through celite, and the filter cake was rinsed with 
dichloromethane. The combined filtrates were evaporated and the residue 
was chromatographed on silica gel using 3:1 hexanes/ethyl acetate as 
eluant. The product was further purified by trituration with 9:1 
hexanes/ethyl acetate, providing 0.6 g 38B as an orange solid. 
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C. 4'-r( 5'Acetyl-2-n-prQpvl-4-chloroimi(lazol-l-vDmethvlVN-(3.4> 
dimethvl-5-isoxazolvlVN-(2-trimethvlsiloxvmethvl)FlJ'-biphen^ 
sulfonamide 



mmol) according to General Method 22. The crude product was purified 
by silica gel chromatography using 2:1 hexanes/ethyl acetate as eluent to 
provide 88C (89 mg) as a yellow oil. 

10 D. 4'- r( 5-Acetvl-2-n-propvl-4-chloroimidazoM>vl)methvll-N"(3.4- 
diinethyl-5-isoxazolvl)-ri>l'-biphenvl1-2-sulfonaniide 
Deprotection of SBC (60 mg) according to General Method 8, 
followed by preparative thin-layer chromatography xising 1:1 
hexanes/aceteone as eluant, provided the title compound (24 mg) as a 
15 white sohd: MS m/e 528 (ESI+ mode); HPLC retention time 3.75 min 
(Method A); HPLC purity 98%. 

Example 39 

4*'K 5-Methoxycarbonvl-2-n-propvl-4-chloroimidazol-l-vl)methvll"N- 
20 (3,4-dimethvl'5-isoxazolvl)-fl.l'-biphenvll-2-sulfonamide 



25 A. 4'-[( 5-Formvl-2-n-propyl'4-chloroimidazQM-vl)methvn-N-(3.4- 

di methvl-5-isoxazolvl )-N-(2-trimethvlsiloxvmethvl) f 1. 1'-biphenvU -2- 
sulfonamide 



5 



38B (148 mg, 0.79 mmol) was alkylated with P19 (300 mg, 0.53 
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P19 (300 mg) was used to alkylate 2-n-propyl-4-chloroimidazole-5- 
carboxaldehyde according to General Method 22. The crude product was 
chromatographed on silica gel using 4:1 hexanes/ethyl acetae as eluant to 
provide 39A (200 mg) as a yellow oil. 

5 

B. 4'-[( 5-Carboxv-2-n-propvl-4-chloroimidazol-l'Vl)methvn-N-(3.4- 

dimethvl-5-i soxa2olvl)"N-(2"triniethvlsiloxvinethvl) f 1. l''biphenvn-2- 
sulfonamide 

Sodium chlorite (19 mg, 0.21 mmol) was added to a mixture of 39A 
10 (90 mg, 0.14 mmol) and sulfamic acid (20 mg, 0.21 mmol) in 1:1 

THF/water (8 ml) at 0 ^'C. The mixture was stirred at 0 "^C for Ih, then 
saturated potassium bisulfate solution was added. The aqueous layer was 
extracted twice with ethyl acetate. The combined organic extracts were 
washed once with brine, then were dried over sodium sulfate and 
15 concentrated to provide 39B (62 mg) as a yellow oil. 



C. 4'-[( 5"Carboxv-2-n-propvl-4-chloroimidazol'l-vl)methvn-N-(3.4- 
dimethvl-5-isoxazolvl) l.l'-biphenvl1-2-sulfonamide 
39B (62 mg) was deprotected according to General Method 8, using 
20 water in place of an alcohol as co-solvent. Crude 39C (54 mg) was a yellow 

oil. 



D. 4'- f ( 5-Methoxvcarbon vl-2«n-propyl-4-chloroimidazol- 1 -vDmethvH -N- 
(3 .4-dimethvl-5-isoxazolyl) 1 . 1'-biphenvll ■2-sulfonamide 
25 39C (54 mg) was subjected to ester formation according to General 

Method 20. Reverse-phase preparative HPLC provided the title compound 
(9 mg) as a white solid: MS m/e 544 (ESI+ mode); HPLC retention time 
3.94 min (Method A); HPLC purity >98% 
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Example 40 



4'4( 5-(N.N-dimethvlcarbamovlV2-n-propvl-4-chloroimida2ol-l- 
vl)methvl1-N-(3-4-dimethvl-54soxa2olvl)-ri,l^biphenvl1-2-sulfonam 

5 




A* 4'-K 5>Ethoxvcarbonvl-2-n-propyl-4-ethvlimidazol-l-vl)methvl1-N- 
10 (3.4-dimethvl-5-isoxazolyl)-N-(2-methoxvethoxvmethvl)fl.l'- 
biphenvll -2-sulfonamide 

Ethyl 2-n-propyl-4-ethyliinidazole-5-carboxylate (94 mg, 0.45 mmol) 
was alkylated with P18 (380 mg, 0.37 mmol), according to General 
Method 22 to provide crude 40A as a 3:1 mixture of N-1 and N-3 
15 regioisomeric alkylation products. 

B. 4'- [( 5-Carboxv-2-n-propvl-4-ethvlimidazoM-vl)methvll -N-(3>4' 
dimethvl-5-isoxazolvI)-fl.l'>biphenvll-2-sulfonamide 
A solution of 40A (0.45 g) in dioxane (3 ml) and 6N hydrochloric 

20 acid (3 ml) was heated at 70 ^^C for 2 h. The mixture was cooled to RT and 
made basic (pH > 14) with the addition of 45% aqueous potassium 
hydroxide solution. Additional dioxane and water were added to obtain a 
clear solution and the mixture was stirred at RT for 16 h, followed by 
heating at 70 ^^C for 3 h. The pH was adjusted to 2-3 with the addition of 

25 6N hydrochloric acid and solid trisodium phosphate, and the mixture was 
extracted with three portions of ethyl acetate. The combined organic 
extracts were dried over sodium sulfate and evaporated to give 40B (0.33 
g) as a crude oil. 
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C. 4^f( 5-fN.N-dimethvlcarbamovlV2-n'Propvl-4-ethvlimidazol-l- 
vl)methvll-N-(3,4-dimethvl-54soxazolvl)'fl,l'-^biphenvl1-2- 
sulfonamide 

5 40B (110 mg) was subjected to amide formation according to 

Greneral Method 12 using dimethylamine as the amine component. The 
crude material was subjected to reverse-phase preparative HPLC to 
provide the title compound (19 mg) as a white solid: MS m/e 550 (ESI+ 
mode); HPLC retention time 19.54 min (Method B); HPLC purity 74%. 
10 The contaminant (24%) is the isomeric product arising from N-3 alkylation 
of the imidazole in Step A (HPLC retention time 19.77 min). 

Example 41 

15 4-f(2-Butvl>4>oxo-l,3-diazaspiror4.41non-l-en-3-vl)methvn-N-(3.4» 
dimethyl-5-isoxazolvl)-2'-hydroxvmethvir 1, 1'-biphenvll -2-sulfonamide 




20 

A. 4'-r(2-Butvl-4-oxo-l,3-diazaspiror4.41non-l-en-3->vl)methvl1-N-(3,4- 
dimethvl-5-isoxazolvl)-N-r(2-trimethvlsilvlethoxv)methvn"2'- 
hvdroxvmethviri,l'-biphenvl1-2-'Sulfonamide 
P14 (243 mg, 0.41 mmol) was used to alkylate 2-butyl-4-oxo-l,3- 
25 diazaspiro[4.4]non-l-ene hydrochloride according to General Method 4. 
41A (100 mg, 35% yield) was isolated as a slightly yellow oil after silica 
gel chromatography using 1:1 hexanes/ethyl acetate as eluant. 
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B. 4'-f(2-Butvl-4-oxo-l,3-di azas piTOf4,4lnon-l-en>3-vl)methvl1-N-(3.^ 
dimethvl-5-isoxazolvl)-2'-hvdroxvmethvlfl>l'-biphenvl1-2- 
sulfonamide 

Deprotection of 41 A (100 mg, 0.14 mmol) according to General 
5 Method 8 (ethanol) gave the title compound as white solid in 46% yield 
following silica gel chromatography (96:4 methanol/chloroform eluant): 
MS m/e 565 (ESI+ mode); HPLC retention time 3.21 min (Method A); 
HPLC purity >98%. 

10 Example 42 

4'4(2-Butvl-4-oxo-1.3-diazaspiror4.41non-l-en-3-vl)methvn-N-(3,4- 
dimethyl-5-isoxazolvD-2'-ethoxvmeth vl Fl , I'-biphenvll ■2-sulfonamide 



15 

A 4'4(2-Butvl-4-oxo-1.3-diazaspiror4,41non-l-en-3-vl)methvll-N-(3.4- 
dimethyl"5-isoxazQlvl)-N-r(2-methoxvethoxv)methvn-2'- 
hvdroxvmethvlfl.l'-biphenvl1-2-sulfonamide 

Triethylsilane (6 ml) and TFA (6 ml) were added to a solution of 5F 
20 (960 mg, 1.5 mmol) in 15 ml dichloromethane at RT. The mixture was 
stirred at RT for 2 h and was then concentrated. The residue was taken 
up in ethyl acetate and was washed successively with aqueous sodium 
bicarbonate, water, and brine. The organic layer was dried over sodium 
sulfate and concentrated. The residue was chromatographed on silica gel 
25 using 100:2 dichloromethane/methanol to afford 42A (740 mg, 77%) as a 
colorless gum. Rf=0.13, silica gel, 100:5 dichloromethane/methanol. 
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B. 4^4(2-ButvI-4-oxo-1.3-dia2aspirof4.41non-l-en-3-vl)methvll-N-( .<^, 4- 
dimethvl-5-isoxazolvl)-N-f(2-methoxvethoxv)methvl1-2'- 
ethoxvmethvl f 1 > I'-biphen vll -2-sulfonamide 
A mixture of 42A (100 mg, 0.15 mmol), iodoethane (960 mg, 6.1 
5 mmol) and silver (I) oxide (180 mg, 0.77 mmol) in 0.7 ml DMF was heated 
at 40 *C for 16 h.. Additional iodoethane (190 mg, 1.2 mmol) and silver (I) 
oxide (71 mg, 0.31 mmol) were added and the reaction mixture was heated 
at 40 'C for an additional 4 h. The mixture was diluted with 1:4 
hexanes/ethylacetate and was then washed with water and brine. The 
10 organic layer was dried over sodium sulfate and was then concentrated. 
The residue was chromatographed on silica gel using 200:3 
dichloromethane/methanol as eluant to afford 42B (51mg, 49%) as a 
colorless gum. Rf=0.35, silica gel, 100:5 dichloromethane/methanol. 

15 C. 4^r(2-Butvl-4-oxo-l,3>diazaspiror4.4lnon-l-en-3-vl)methvl1-N-(3.4- 

dimethvl-5-isoxazolvl)-2'-ethoxvmethviri.l'-biphenvn-2-sulfonamide 

42B (51 mg) was deprotected according to General Method 7 to 
afford the title compound in 80% yield following preparative reverse-phase 
20 HPLC purification: white solid; m.p. 74-80 " C (amorphous); IH NMR 
(CDCI3 )60.87(tr, J=7Hz, 3H), 0.99(tr, J=7Hz, 3H), 1.32(m, 2H), 1.59(m, 
2H), 1.75-2.02(m, IIH), 2.16(s, 3H), 2.35(m, 2H), 3.38 (m, 2H), 4.23(m, 
2H), 4.73(s, 2H), 7.11-7,85 (m, 7H); MS m/e 593 (ESI+ mode); HPLC 
retention time 18.22 min. (Method E); HPLC purity >97%. 

25 

Example 43 

4'-[(2-Butvl-4-oxo-l,3-diazaspiror4,41non-l-en-3-vl)methvl1 
-N-(3 .4-dimethvl-5-isoxazolvl)-2'-prQpvl f 1 , 1'-biphen vll -2- 
sulfonamide 

30 
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A. 4^>f(2-Butvl-4-oxo-1.3-diazaspiror4.41non-l-en-3-vl)methvlVN-r(2-- 
methoxvethoxv)methvn-N-(3.4-diinethvl-5-isoxazolvl)-2*-(2- 



5F was treated with methoxymethyltriphenylphosphonium bromide 
according to the procedure used in Example 27, Step A. The product (34%) 
was generated as a mixture of E and Z isomers. 

10 B. 4'-r(2-Butvl-4-oxo-l,3"diazaspiror4.4lnon-l-en-3-vl)methvn-N-(3,4- 

dimethvl-5-isoxazol vl)-2'-methoxvethvl [1 . 1 '-biphenyll -2-sulfonamide 
43 A (18 mg) was treated with triethylsilane and TFA according to 
the procediare of Example 42, Step B, to provide the title compound (6 mg, 
45%) as an oil: MS m/e 593 (ESI+ mode); HPLC retention time 24.74 
15 min. (Method B); HPLC purity >98%. 

Example 44 

4^-r(2-Butvl-4-oxo-l,3-diazaspiror4.4lnon-l-en-3-vl)methvn-2^-f(3.3- 
dimethvl-2-oxo-l-pvrrolidinvl)methvn-N-(3>methoxv-5-methyI"2- 
20 pvra2inyl)ri,l'-biphenvll-2-sulfonamide 



A. N-(3-Methoxv-5-methvl-2-pvrazinvl)-2-bromobenzenesulfonamide 



5 



methoxyvinvl)fl.l'-biphenvn-2-sulfonamide 
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2-amino-3-niethoxy-5-inethylpyrazine (1.50 g, 10.8 mmol; 
synthesized according to Bradbury, R. H., et. al. J, Med. Chem. 1997, 40, 
996-1004) and 2-bromobenzenesulfonyl chloride (2.80 g, 11.0 mmol) were 
reacted according to the procedure of Example 25, Step A. 44A was a pink 
5 solid, 2.0 g (52%). 



B. N-(3-Methoxv-5-methvl-2-pvrazinvl)-N-f2- 
(trimethvlsilvl)ethoxvmethvn-2-bromobenzenesulfonamide 
44A (2.0 g) was reacted with 2-(trimethylsilyl)ethoxymethyl 

10 chloride (1.15 ml) according to the procedure of Example 25, Step B. The 
crude residue was chromatographed on silica gel using 4:1 hexanes/ethyl 
acetate to give 44B (2.37 g, 86%) as a yellow oil. 

C. 4'-r(2-Butvl-4-oxo-1.3-diazaspirof4.41non-l-en-3-vl)methvn-2'-(1.3- 
15 dioxolan"2-vl)-N-f2-(trimethvlsilvl)ethoxvmethvl1-N-(3-methoxv-5- 

methvl-2-pvrazinvl) f 1 . 1 ^-biphenvll -2-sulfonamide 
A solution of 5E (2.0 g, 4.6 mmol) in ether (45 ml) was treated at -78 
with t-butyllithium (1.7 M in pentane, 5.9 ml, 10.1 mmol). After 
stirring at -78 for 10 min, the mixture was treated with 
20 trimethylborate (1.3 ml, 11.5 mmol) and was then allowed to warm to RT. 
The mixture was concentrated and the residue azeotroped twice with 
methanol to produce a pale yellow solid (3.5 g). 

The crude solid was subjected to Suzuki coupling with 44B (2.37 g) 
according to General Method 1. Silica gel chromatography using 1:1 
25 hexanes/ethyl acetate as eluant provide 1.45 g 44C (39%) as a yellow oil. 

D. 4'-f(2-Butvl-4-oxo-1.3-diazast)iror4.41non-l-en-3-vl)methvl1-2'- 
formvl-N-(3-methoxv-5-methvl-2-pvrazinvl) \1 . 1'-biphenvll -2- 
sulfonamide 

30 44C (1.45 g, 1.9 mmol) was treated with 2M sulfuric acid (11 ml) 

and ethanol (11 ml) at RT for 6 h. Aqueous sodium bicarbonate was added 
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5 



(final pH 7) and the mixtxire was extracted with ethyl acetate. The 
comhined organic extracts were dried over sodium siilfate and 
concentrated to provide crude 44D (0,91 g) as an ojff-white solid. 

E. 4^-r(2-Butvl-4-oxo-l>3-diazasDiror4>4lnon-l-en-3>vl)methvn-2^r(3.3- 
dimethvl-2"OXQ-l-pvrrolidinvl)methvn-N-(3-methoxv-5-methvI-2- 
pvrazinvl) r 1 , 1'-biphenvll -2-sulfonainide 

44D (0,91 g) was reacted with ethyl 4-amino-2,2-dimethylbutanoate 
hydrochloride according to Greneral Method 5. The crude residue was 
purified by silica gel colunm chromatography using 1:3 hexanes/ethyl 
acetate as eluant to provide the title compound (230 mg, 18% over two 
steps) as a yellow solid: MS m/e 687 (ESI+ mode); HPLC retention time 
3.58 min (Method A); HPLC purity 95%. 

Example 45 

4'-[(2-Butvl-4-oxo-1.3-diazaspiror4.41non-l>en-3-vl)methvl1'N-(4- 

bromo-3-methvl-5-isoxazGlvl)-2'-[(3.3-dimethvl-2-oxo-l- 
pvrrolidinvDmethvll [l.l'-biphenvll ■2-sulfonamide 



A. N-(2-methoxvethoxvmethvl)-N-(3-methvl*5-isoxazolvl)"2- 
bromobenzenesulfonamide 

25A (10.0 g, 31.5 mmol) was reacted with MEM chloride according 
to the procedure of Example 25, Step B. The crude residue was 
chromatographed on silica gel using 2:1 hexanes/ethyl acetate to give 4.8 g 
45A (38%) as a yellow oil. 




-145- 



wo 01/44239 



PCTAJSOO/33730 



B. [2-ff(3-methvl-54soxazolvl)f(2-methoxvethoxvVmethvl1amino1 
sulfonvllphenynboronic acid 

n-Butyllithiizm (1.35 M solution in hexanes, 9.7 ml, 13 mmol) was 
5 added dropwise over 5 min to a 0.2 M solution of the45A (4.8 12 mmol) 
in THF at -90 ^C. After 10 min, trimethylborate (1.6 ml, 14 mmol) was 
added and the mixture was allowed to warm to RT and stirred for 30 min. 
The mixture was cooled to 0 ^'C and treated with 21 ml of 3N hydrochloric 
acid, after which it was allowed to warm to RT over 30 min. Brine was 
10 added and the mixture was extracted with dichloromethane. The 

combined extracts were dried over sodium sulfate and concentrated to give 
45B (5»3 g) as a yellow oil. 

C. 4'-f(2-Butvl-4-oxo-l,3-diazaspiro[4.41non-l-en-3-vl)methvn-N-(2- 
15 methoxvethoxvmethvl)-N-(3-methvl-5-isoxazolvl)-2'-formvl fl , 1 - 

biphenvll ■2-sulfonamide 

45B (4.5 g) was subjected to Suzuki cooupling with 5E according to 
General Method 1. Silica gel chromatography using 1:2 hexanes/ethyl 
acetate as eluant provide 45C (1.30 g, 17%) as a yellow oil. 

20 

D. 4'-r(2-Butvl-4-oxo-1.3-diazaspirof4.41non-l-en-3-vl)methvll-N-(3- 
methvl-5-isoxazolvD-N-[2"methoxvethoxv)methvn-2*-f(3.3-dimethvl- 
2-oxO"l-pyrrolidinvl)methvl1 fl, 1 -biphenvll -2-sulfonamide 

45C (420 mg, 0.66 mmol) was reacted with ethyl 4-amino-2,2- 
25 dimethylbutanoate hydrochloride and sodium cyanoborohydride using a 
procedure similar to that of Example 8, Step B. The crude residue was 
chromatographed on silica gel using 1:3 hexanes/ethyl acetate as eluant to 
provide 45D (150 mg) as a yellow oil. 
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E- 4'-f(2^-Butvl-4-oxQ-1.3-diazaspirnf4.4. ]non-l-en-a-Yl)methvn-N-(3- 
methvl-5-isoxazolvD-2-f(3,3-HiTnethvl-2-oxQ-T- 
PvrroUdin vl)inethvllfl.l'-bip hftnv n-2-sulfonfln^iHft 
45D (110 mg) was deprotected according to Greneral Method 7. The 
5 crude residue was chromatographed on silica gel using 95:5 

chloroform/methanol as eluant to provide 45E (50 mg) as a white solid. 

F. 4'-[(2-Butvl -4>oxo-1.3-diazaspirQf4.4lnon-l-en>3-vl)methvll-N-f4- 
bromo-3-methvl-5-isQ xazolvl)-2^rf3.3>dimethvl-2-oxo-l- 
10 Pvrrolidinvnmethvnri, l'-biDhenvn-2-sulfonamide 

45E (33 mg) was brominated using NBS according to the procedxire 
used for Example 26, Preparative TLC purification of the crude residue 
provided the title compovind (4 mg) as a white powder: MS m/e 724, 726 
(ESI+ mode); HPLC retention time 3.53 min (Method A); HPLC purity 
15 98%. 



Examples 46 to 97 
The following compounds 46 to 97 were prepared by a solution 
phase combinatorial chemistry method using 21 and the corresponding 
20 carboxylic acid in the presence of diisopropylcarbodiimide. The products 
were purified by ion-exchange chromatography according to the General 
Method. HLPC retention times were determined using HPLC Method C. 
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Ex. 
No. 


Compound Name 


J 


HPLC 

Retention 
Time 
(min) 


LRMS 
m/z[MH1 


46 


4'- 2-Butvl-4-oxo- 1 3 - 
diazaspiro [4.4] non- l-en-3- 
yl)methyl]-N-(3,4-dimethyl-5- 
isoxazolyl)-2'- 
[(formylmethylainino)-methyl] [1,1'- 
biphenyl] -2-sulfonamide 




3.23 


606 


47 


diazaspiro [4.4]non- l-en-3- 
yl)methyl]-2'-[[(3,4-diinethyl-5- 
isoxazolyDamino] sulfonyl] [1,1*. 

biphenyl]-2-y]]methyl]-N- 
methylpropanamide 




3.28 


634 


48 


N.[[4-[(2-Butyl-4-oxo-l,3- 
diazaspiro[4.4]non-l-en-3- 
yl)methyl]-2'-[[(3,4-diinethyl-5- 
isoxazolyl)amino] sulfonyl] [1,1*- 
biphenyl]-2-yl]methyl]-N- 
methylcyclopropanecarbox-amide 




3.33 


646 


49 


i\ - 1 u^-x>uiyi-4-oxo- X ,o- 
diazaspiro [4.4] non- l-en-3- 
yl)inethyl].2'-[[(3,4.dimethyl-6- 
isoxazolyl)ainino] sulfonyl] [l,i - 
biphenyl]-2-yl]methyl]-N,2- 
dimethylpropanamide 




3.41 


648 


50 


- L 1* I>ULyi-^fc-OXO- J. 

diazaspiro[4.4]non-l-en-3- 
yl)methyl].2*-[[(3,4-dimethyl-5- 
isoxazolyDamino] sulfonyl] [1,1'- 

biphenyl]-2-yl]methyl]-N- 
methylbutanamide 




3.45 


648 


51 


N-rf4.-rr2-RiifvU4-nvn 1 Q 
x> lL*-lV^-OUtjrl**^-0X0-J.,0- 

diazaspiro[4.4]non-l-en-3- 

yl)methyl]-2*-[[(3,4-dimethyl-5- 
isoxazolyDamino] sulfonyl] [1,1'- 
biphenyl]-2-yl]methyl]-'2-methoxy- 
N-methylacetamide 




3.29 


650 


52 


N-[[4-[(2-Butyl-4-oxo-l,3- 
diazaspiro[4.4]non-l-en-3- 
yl)methyl]-2'-[[(3,4-dimethyl-5- 
isoxazolyDamino] sulfonyl] (1,1'- 
biphenyI]-2-yl]methyl]-N-methyl-4- 
pentynamide 




3.32 


658 
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53 


N-[[4-[(2-Butyl-4-oxo-l,3- 
diazaspiro[4.4]non-l-en-3- 
yl)niethyl]-2'-[[(3,4-diinethyl-5- 
isoxazolyDamino] sulfonyl] [1,1'- 

biphenyl] -2-yl] methyl] -N- 
methylcyclobutanecarbox-amide 




3.50 


660 


54 


N-[[4-[(2-Butyl.4.oxo-l,3- 

diazaspiro[4.4]non-l-en-3- 
yl)methyl]-2'- [[(3,4-dimethyl-5- 
isoxazolyDamino] sulfonyl] [1,1'- 

biphenyl]-2-yl]niethyl]-N,3- 
dimethylbutanamide 




3.57 


662 


55 


N-[[4-[(2-Butyl-4-oxo-l,3- 
diazaspiro(4.4] non-l-en-3- 
yl)metJiyl].2'-[[(3,4-dimethyl-5- 
isoxazolyl)amino] sulfonyl] [1,1'- 
biphenyl] -2-yl]methyl]-N,2,2- 
trimethylpropanamide 




3.80 


662 


56 


N-[[4-[(2-Butyl-4-oxo-l,3- 
diazaspiro [4.4] non- l-en-3- 
yI)inethyl]-2'-[[(3,4-diinethyl-5- 
isoxazolyl)amino]suIfonyl] [1,1*- 
biphenyl]-2-yl]niethylJ-3-methoxy- 
N-methylpropanamide 




3.38 


664 


57 


N-[[4-[(2-Butyl-4-oxo-l,3- 
diazaspiro[4.4]non-l-en-3- 
yl)methyl]-2'-[[{3,4-dimethyl-5- . 
isoxazolyDamino] sulfonyl] [1,1*- 
biphenyl]-2-yl]methyl]-2-ethoxy-N- 
metfaylacetamide 




3.25 


664 


58 


N-[[4-[(2-Butyl-4-oxo-l,3- 
diazaspiro[4.4]non-l-en-3- 
yDmethyl].2'-[[(3,4-dimethyl.5- 
isoxazolyDamino] sulfonyl] (1,1*- 
biphenyl]-2-yI]methyl]-N-methyl-2- 
furancarboxamide 




3.30 


672 


59 


N- [[4-[(2-Butyl-4.oxo-l,3- 
diazaspiro(4.4]non-l-en-3- 
yDmethyl]-2'-[[(3,4-dimethyl-5- 
isoxazolyl)amino]sulfonyl][l,l'- 
biphenyl]-2-yl]methyl]-N,4- 
dimethylpentanamide 




3.95 


676 
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60 


N-[[4-[(2-Butyl-4-oxo-l,3- 
diazaspiro [4.4] non- l-eii-3- 
yl)methyl].2'-[[(3,4-dimethyl-5- 
isoxazolyl)amino]sulfonyl][l,l*. 
biphenyl]-2-yl]methyl]-N- 
methylbenzamide 




3.66 


682 


61 


N-[[4-[(2-Bu1yl-.4-oxo-l,3- 

diazaspiro[4.4]non-l-en-3- 
yl)methyl].2'>[[(3,4-dimethyl-5- 
isoxazolyDamino] sulfonyl] [1, 1'- 
biphenyl]-2-yl]methyl]-N-methyl-3- 
thiophenecarboxamide 




3.59 


688 


62 


N-[[4-[(2.Butyl-4-oxo-l,3- 
dia2aspiro[4.4]non-l-en-3" 
yl)methyl]-2-[[(3,4-dimethyl-5- 
isoxazolyl)amino]sulfonyl] [1,1'- 

biphenylI-2-yl] methyl]-N- 
methylcyclopentaneacet-amide 




^ 3.82 


688 


63 


N-([4- [(2-Bu1yl-4-oxo-l,3- 
diazaspiro [4.4] non- l-en-3- 
yl)methyI]-2'-[[(3,4-diniethyl-5- 
isoxazolyi)amino]sulfonyl][l,l'- 

biphenyl]-2-yl]methyl]-N- 
methylcyclohexanecarbox-amide 




3.76 


688 


64 


N-([4-[(2-Butyl-4"OXO-l,3- 
diazaspiro[4.4]non-l-en-3- , 
yDmethyl] -2'-[[(3,4-dimethyl^5- 
isoxazolyDamino] sulfonyl] [1,1'- 
biphenyl]-2-yl]methyl]-N,3- 
dimethylbenzamide 




3.82 


696 


65 


N-[[4-[(2-Butyl-4.oxo-l,3- 
diazaspiro[4.4]non-l-en-3- 
yl)methyl]-2'-.[[(3,4-dimethyl-5- 
isoxazolyDamino] sulfonyl] [1, 1'- 
biphenyl].2.yl]inethyl]-N- 
methylbenzeneacetamide 




3.78 


696 


"66 


N-[[4-[(2-Butyl-4-oxo-l,3- 
diazaspiro[4.4]non-l-en-3- 
yl)methyl].2'.[[(3,4-dimethyl-5- 
isoxazolyl)amino]sulfonyl] [1,1'- 
biphenyl]-2-yl]methyl]-2-fluoro-N- 
methylbenzamide 




3.46 


700 




N-[[4- [(2-Butyl-4-oxo- 1,3- 
diazaspiro[4.4]non-l-en-3- 
yl)methyl]-2'-[[(3,4-dimethyl-5- 
isoxa2olyl)ammo]sulfonyl] [1,1'- 
biphenyl] -2-yl]methyl] -3-fluoro-N- 
methylbenzamide | 




3.53 


700 



-150- 



wo 01/44239 

PCT/USOO/33730 



1 68 


N-[[4- [(2-Butyl-4-oxo-l,3- 
<liazaspiro[4.4)non-l-en-3- 
yl)methyl]-2'.f{(3,4-dimethyl-5- 
isoxazolyl)amino]sulfonyl][l,l'- 
biphenyl].2-yl]methyl)-4-fluoro-N- 
methylbenzamide 




3.72 


700 


69 


N.[[4-[(2-Butyl-4-oxo-l,3- 
diazaspiro[4.4]non-l-en-3- 
yl)methyl]-2^[[(3,4-diinethyl-5- 
isoxazolyDaminojsulfonyl] (1,1*- 

biphenyl].2-yl]inethyl]-N- 
methylcyclohexaneacet-amide 


pJJZ 


3.96 


702 


70 


N-[[4-[(2-Butyl-4-oxo-1.3- 
diazaspiro[4.4]non-l-en-3- 
yl)methyl]-2^[[(3,4-dimethyl-5- 
isoxazolyDaminolsulfonyl] [1,1'- 
biphenyl]-2-yl]methyl]-2-fluoro-N- 
methylbenzeneacetamide 




3.79 


714 


71 


N- [[4- [(2-Butyl-4-oxo-l ,3- 
diazaspiro[4.4]non-l-en-3- 
yDmethyl] -2'- [ [(3,4-dimethyl-5- 
isoxazolyl)amino]sulfonyl] [1,1*- 
biphenyl]-2-yl]methyl]-3-fluoro-N- 
methylbenzeneacetamide 




3.82 


714 


j 72 


N-[[4-[(2-Butyl-4'Oxo-l,3- 
diazaspiro[4.4]non-l-en-3- 
yl)methyl]-2'-[[(3,4.dimethyI-5- 
isoxazolyDaminoJsulfonyl] [1,1'- 
biphenyl].2-yl]methyl]-4-fluoro-N- 
methylbenzeneacetamide 




3.82 


714 


73 


N-[[4-[(2-Butyl-4-oxo-l,3- 
diazaspiro[4.4Jnon-l-eii-3- 
yl)methyl]-2'-[[(3,4-diinethyl-5- 
isoxazolyDamino] sulfonyl] [1,1'- 
biphenyl]-2-yl]methyl] -N,N*,N*- 
trimethylurea 




3.44 


649 


74 


N-[[4-[(2-Butyl.4-oxo-l,3- 
diazaspiro[4.4]non-l-en-3- 
yl)methyl]-2'-[[(3,4-dimethyl-5- 
isoxazolyDamino] sulfonyl] [1,1'- 
biphenyl]-2-yl]methyl]-N*-(l,l- 
dimethyIethyl)-N-methylurea 


H 


3.74 


677 
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75 


j [[4-[(2-Butyl-4-oxo-l,3- 
diazaspiro [4.4] non- l-en-3- 
yl)methyl]-2*-[f(3.4-dimethyl-5. 
isoxazolyl)ammo]sulfonyl] [l,r- 

biphenyl]-2- 
yl]methyl]methylcarbamic acid 
ethyl ester 




3.69 


650 


76 


[[4-((2-Butyl-4-oxo-l,3- 
diazasDirof4.41 non- l-en-3- 
yl)methyl]-2'-[((3,4Klimethyl-.6- 
isoxazolyDamino] sulfonyl] [1,1'- 
biphenyl]-2- 
yl] methyllmethylcarbamic add 2- 
methylpropyl ester 




4.01 


678 


77 


N-[(4-[(2-Butyl-4-oxo-l,3- 
diazaspiro [4.4] non- l-en-3- 
yl)methyl]-2'-([(3,4.dimethyl-5- 
isoxazolyl)ainmo]sulfonyl][l,l'. 
bipheiiyl]-2-yl]methyl]-N,3,3' 

trimetlivlbutflri ami Hp 




3.85 


676 1 


78 


N-[[4-[(2-Butyl-4-oxo^l,3- 
diazaspiro [4.4] non- l-en-3- 
yl)methyl]-2'-[[(3,4-dimethyl-5- 
isoxazolyDamino] sulfonyl] [1,1*- 

biphenyl]-2.yl]methyl]-N-methyl-2- 
"DVndinecarbn V51 m i A 




3.33 


683 


79 


N- [[4- [(2-Butyl-4-oxo-l,3- 
diazaspiro[4.4]non-l-en-3- 
yl)methyl].2*-[[(3,4-dimethyl-5- 
isoxazolyDamino] sulfonyl] [1,1'- 
biphenyl]-2-yI]methyl]-N-methyl-3- 
DViidinficarlinvj*Tini/1o 


Me 


3.16 


683 


80 


N-[[4-[(2-ButyI-4-oxo-'l,3- 
diazaspiro[4.4]non-l-en-3- 
yl)methyl]-2'-[[(3,4-dimethyl-5- 
isoxazolyDamino] sulfonyl] [1,1'- 
biphenyl]-2-yl]methyl].N-inethyl-2- 
pyrazinecarboxamide 


^ Me 


3.27 


684 


81 


diazaspiro [4.4] non- l-en-3- 
yDmethyl] -2'-[[(3,4-dimethyl.5- 
isoxazolyDamino] sulfonyl] [1,1'- 
biphenyl].2-yl]niethyl]-N, 1- 
dimethyl- lH-pyrrole-2- 
carboxamide 


BILl III ■ 1. 


3.64 


685 


82 


N-[[4-[(2-ButyM-oxo-l,3- 
diazaspiro[4.4]non-l-en-3- 
yl)methyl]-2'-[[(3,4-dimethyl-5- 
isoxazolyDaminoJ sulfonyl] [1,1 - 
biphenyl]-2-yl]niethyl]-N-methyl- 
l,2,3-thiadiazole-4-carboxamide 




3.36 


690 



-152- 



wo 01/44239 



PCT/USOO/33730 



83 


N.[[4-[(2-Butyl.4-oxo-l,3- 
dia2aspiro[4.4]non-l-eii-3- 
yl)methyl]-2'-[f(3,4-dimethyl-5- 
isoxazolyDaminoJsulfonyl] (1,1'- 

biphenyl]-2-yl]methyl]-N,5- 
diinethyl-2-Dyrazinecarboxamide 




3.37 


1 698 


84 


N-[[4-[(2-Butyl-4-oxo-l,3- 
dia2aspiro[4.4]non-l-en-3- 
yl)methyl].2'-[[(3,4-dimethyl-5- 
isoxazolyDaminolsulfonyl] [1,1'- 
biphenyl]-2-yl]methyl]-N,3,5- 
triiiietlivl-4*isoxazol pcarhnvfl m 


Me 

^ Me 


3.42 


701 


85 


N-[[4-[(2-Butyl-4-oxo-l,3- 
diazaspiro [4.4] non- 1 -en-3- 
.yl)methyl]-2'-[[(3,4-dimethyl-5- 
isoxazolyDaminoJsulfonyl] [1,1'- 
biphenyl]-2-yl]niethyl]-N,3- 
diniethvl-2 - thioollGiiPcarhnYflTYi iH A 




3.66 


702 


86 


N-[[4-[(2.Butyl-4-oxo-l,3- 
diazaspiro[4.4]non-l-en-3- 
yl)methyl]-2'-[[(3,4-dimethyl-5- 
isoxazolyl)amino]sulfonyl] [1,1'- 

biphenyl]-2-yl]methyl].N,5- 
dllIietbvl-2-thiot>hpnprflrHAYflTv\iH o 


Me 


3.72 


702 


87 


N-[[4-[(2-Butyl-4-oxo-.l,3- 
diazaspiro[4.4]non-l-en-3- 
yl)methyl]-2'-[[(3,4-dimethyl-5- 
isoxazolyDamino] sulfonyl] [1,1'- 
biphenylJ-2-yl]methylJ-3-cyano-N- 




3.45 


707 


88 


N-[[4-[(2-Butyl-4-oxo-l,3- 
diazaspiro[4.4]non-l-en-3- 
yl)methyl].2'-([(3,4-dimethyl-5- 
isoxazolyDaminolsulfonyl] [1, 1'- 

biphenyl]-2-yl]methyll-4-cyano-N- 
me th vlb gh zam 1 H p 




3.49 


707 


89 


N.[[4-.[(2-Butyl-4-oxo-l,3- 
diazaspiro[4.4]non-l-en-3- 
yl)methyl]-2'-[[(3,4-dimethyl-5- 
isoxazolyDamino] sulfonyl] [1,1'- 
biphenyl] -2-yl]metlayl]-2-methoxy- 
N-m eth vlbenz amid p 


^ ^Me 


3.63 


712 


90 


N-[[4-[(2.Butyl-4-oxo-l,3- 
diazaspiro[4.4]non-l-en-3- 
yl)methyI]-2'- [[(3,4-dimethyl-5- 
isoxazolyDamino] sulfonyl] [1,1'- 
biphenylJ-2-yl]methyl]-2-chloro-N- 
methylbenzamide 




3.77 


717 


91 


N- [[4.[(2-Butyl-4-oxo-l,3- 
diazaspiro[4,4] non-l-en-3- 
yl)methyl]-2'-[[(3,4-dimethyl-5- 
isoxazolyl)amino]sulfonyl] [1,1'- 
biplienyl]-2-yl]inethyl]-3-chloro-N- 
methylbenz amide 


- 


3.84 


717 
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j 92 


N-[[4-.[(2-Butyl-4-oxo-l,3- 
dia2aspiro[4.4]non-l-en-3- 
yl)methyl]-2'-[[(3,4-dimethyl-5- 
isoxazolyl)amino]sulfonyl][l,l^ 
bipheiiyl]-2-yl]inethyl]-4-chloro-N. 
methylbenzamide 


Ivcr 


3.87 


717 1 


j 93 


N-[[4-[(2-Butyl-4-oxo-l,3- 
diazaspiro[4.4]non-l-en-3- 
yl)methyl].2^[[(3,4-dimethyl.5- 
isoxazolyDaminoJsulfonyl] [1,1'- 
biphenyl].2-yl]methyl]-2,3-difluoro- 
N-methylbenzamide 




3.66 


718 


94 
1 9f^ 


N-[[4-K2-Butyl-4"Oxo-l,3- 
diazaspiro[4.4]non-l-en"3- 
yl)methyl]-2*- [[(3,4.dimethyl-5- 
isoxazolyDaminojsulfonyll [1,1'- 
biphenyl]-.2-yl]methyl]-3,4-difluoro- 
N-methvlbenzamide 




3.76 


718 1 




J^J -L14- LCii-i3utyl-4-oxo-l,3- 
dia2aspiro[4.4]non-l-en-3- 
yl)methyl]-2'-[[(3,4-dimethyl-5- 
isoxazolyDamino] sulfonyl] [1,1'- 

biphenyl]-2-yl]inethyl]-3,5-difluoro- 
N-methylbenzamide 


■vA. 

Me 


3.76 


718 


196 


4-Acetyl-N-[[4-[(2-butyl-4.oxo-l,3- 
diazaspiro[4.4]non-l-en-3- 
yl)methyl]-2'-[[(3,4-dimethyl-5- 
isoxazolyDamino] sulfonyl] [1, 1'- 
biphenyl] -2-yl] methyl] -N- 
methylbenzamide 




3.48 


724 


197 


N-[[4-f(2-ButyM-oxo-l,3" 
aiazaspiroi4.4inon- l-en-3- 
yl)inethyl]-2'-[[(3,4-dimethyl-5- 
isoxazolyDamino] sulfonyl] [1,1*- 
biphenyl].2-yl]methyl]-3-ethoxy-N- 
methyl-2-tliiophenecarboxamide 


Me 


3.63 


732 



The following examples were synthesized by combinations of the General 
Methods. 
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S 
T 
A 
R 
T 
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N 

M 

M 
A 
T 
E 
R 
I 
A 
L 


General 
Methods 
AppUed 
(yield, %) 


M/z 
(MH 
>* 


HPLC 
% 

Puri- 
ty 


HPLC 
ret 

time, 
min 

(meth- 
od) 


98 


1 0 

I ?• Ft 


4*-[(2-Butyl-4-oxo- 
1,3- 

diazaspiro [4.4]no 

n-l-en-3- 
yl)methyl]-N-(3,4- 
dimethyl-5- 
isoxazolyl)[l,l*- 
biphenyl]-2* 
sulfonamide 


P18 


4. 7 (32) 


535 


>98 


15.00 
(1) 


99 




4'-[(2-Butyl-4-oxo- 
1,3- 

diazaspiro [4.4]no 

n-l-en-3- 
yl)methyl)-N-(3,4- 
diiQethyl-5- 
i80xazolyl)-2'- 
KpropylsulfonyDa 
minolU,!'- 
biphenyl]-2- 
suKonamide 


123 


24 (67) 


656 


98 


14.68 
(E) 
















100 




N.([2'-[I(3,4. 
Dimethyl-5- 
isoxazolyDamino] 
sulfonyl][l,l*. 
biphenyl)*4- 
yl]xnethyll-N-(l- 
ozopentyl)-Lr 
valice methyl 
ester 


P17 


6,6 (16); 
9(60) 


556 


>98 


16.27 
(F) 


101 


MO OK 


Dimethyl-5- 


100 


15 (40) 


542 


>98 


13,55 
(F) 






isoxazolyl)amixio] 
8uifonyll[l.l'- 
biphenyll-4- 

yl)methyl]-N-(l- 
oxopentyl)-L- 

valine 
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102 




N-(3,4-Diinethyl- 
5-isoxa2olyl)-2'- 
[(3,3-dimethyl-2. 

0X0-1- 

pyxTolidinyDmeth 
' yll-4'-l(2.propyU. 
0X0-1,3- 
diazaspiro[4.4]no 
n-l-en-3- 
yl)methyl](l,r- 
biphenylJ-2- 

SulfnnflmirlA 


5C 


4(65); 
19,1 

(70); 
5(36); 
9(50) 


646 


97 


7.92 
(E) 


103 




N-[[2'.[I(3,4. 
DimethyUS- 
isoxazolyDamino] 
8ulfoiiyll-4-K2- 

ethyl-SJ- 
dim€thyl-3H- 
iimdazo[4,5- 
b]pyridiii-3- 
yl)methyl][l.l'. 

biphenyl]-2- 
yi)methyl].N,3,3- 
trimethylbutana 
mide 


2G 


4(32); 
7,6(80) 


657 


>98 


25.45 
(B) 


104 




N'-([2^[((3,4- 
Diinethyl-5- 
isoxazolyDamino] 
sulfonyl][l,l'- 
biphenyl]-4- 
yllmethylJ-N'.(l- 
oxopentyl)-L- 
valinamide 


101 


12. NH, 
(70) 


541 


98 


11.39 
(B) 


105 




N^-II2'.[[(3,4. 

Diinethyl-5- 
isoxazolyDamino] 
8ulfonyl][l,r- 

biphenyl]-4- 
yl]methyl]-N- 
methyMsr'-d. 
oxopentyl)-Lr 

valinamide 


101 


12, 
MeNH, 
(67) 


555 


98 


11 27 
(P) 


106 


MO NMe, 


N';l(2'-[[(3,4- 

isoxazolyDamino] 
sulfonyllfl,!'- 
biphenyl]-4- 
ylJmethyl]^N,N- 
dimethyl-N'-d- 
oxopentyl)-Lr 
valinamide 


101 


12, 
Me^NH 
(12) 


569 


94 


12.28 
(F) 
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107 




4'-((2.Bu^l^xo- 
1.3. 

diazaspiro [4.4]no 

n-l-en-3- 
yl)methyll-N-(3,4- 
dimethyl-S- 
isoxa2olyl)-.2*- 
[[(2,2.2- 
trifluoroethyDami 
no)methyl]ll,r- 
biphenylJ-2- 
sulfonamide 


P4 


3(90); 
4(37); 
5(56); 
8. EtOH 


646 


>99 


3.46 
(A) 


108 




4-[(2-Buiyl-4-oxo-. 
1,3. 

diaza8piro[4.4]iio 
n-l.en.3. 
yl)methyll.2'. 
{[(3>4.diinethyl.5- 
isozazoIyDamino] 
sulfonyll[l,l*- 
biphenyl)-2- 
carboxvlic add 


110 


16 (62) 


578 


95 


3.16 
(A) 


109 




4'-[(2-Butyl.4.oxo- 
1,3- 

diazaspiro[4.4]no 

n* 1*611.3- 
yl)methyl)-N-(3,4- 
dimethyl.5. 
isoxazolyl)-2*- 
(trifluoromethyl) [ 
l,r-biphenyl)-2- 
siilfonaznide 


P9 


4(60); 
10(90) 


603 


94 


2.33 
(D) 


110 




4.[(2-Butyl^oxo. 
1,3. 

diazaspiro[4.4]no 
n-l.e11.3- 
yl)methyl]-2'- 
[((3,4.dimethyl-5- 
isoxazolyDamino] 
sulfonyl][l,l'- 
biphenyl].2- 
carboxylic acid 
methyl ester 


methyl 

2-bro- 

mo-S- 

methyl- 

benzo- 

ate 


13,4 
(61); 
1(50); 

g 

MeOH 
(34) 


593 


96 


3.42 
(A) 


111 




4'-[(2.Butyl.4.oxo- 
1,3. 

diazaapiro[4.41no 

n.l"en.3- 
yl)methyl]-N-(3,4. 
dimethyl.5- 
isoxazolyl)-2*- 
(methoxymethyl)[ 
l,l'-biphenyl].2- 
sulfonamide 


P2 


4(53); 
7(58) 


579 


>98 


16.26 
(E) 
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112 


i 




4'-[(2-Butyl-4-oxo- 
1,3- 

n-l-en-3- 
yl)inethyl).N.(3,4- 
dunethyl-5- 
isoxa2olyl)-2^ 
fluoroll,!*. 
biphenyl]-2- 
sulfonamide 


Pll 


4(82); 
7(85) 


553 


>99 


25.90 
(B) 


113 




Jl MO 


2'-(Cyanomethyl)- 
N-(3,4-(iimethyl- 
5-isoxa2olyl)-4- 
I(2-ethyl-5,7- 
dimethyl-3H- 
iimdazo[4,5' 
b]pyridin-3- 
yl)methyl][l,l*- 
biphenyl]-2- 
sulfonamide 


P12 


16, 3, 4 
(35); 8, 
EtOH 
(81) 


555 


97 


3.16 
(A) 


114 








4*-((2.Butyl-4-oxo- 
1,3- 

diazaspiro{4.41no 
n-l-en-3' 

yl)methyl)-2'- 
(cyanomethyl)-N- 
(3,4-diinethyl.5- 
isoxa2olyl)[l,l*. 
biphenyl]-2- 
svJfonaznide 


P12 


16. 3,4 
(35); 8, 
EtOH 
(52) 


574 


96 


3.36 
(A) 


115 


O, OHM 


4-[(2-Butyl-4-oxo- 
1,3- 

diazaspiro [4. 4]no 
n-l-€n-3- 
yl)methyll-2'- 
cyano-N*(3,4- 
diinethyl-5- 
isoxazolyDIl,!*- 
biph6nyl]-2- 
sulfonamide 


P3 


3 (88); 

4 (45); 
10(40) 


560 


>97 


3.31 
(C) 


116 






4'-[(2-Butyl.4-oxo- 
1.3- 

diazaspiro [4.4]no 

n-l-en-3- 
yl)inethyl]-N-(3,4. 
dimethyl-5- 
isoxa2olyl)-2'- 
methyUia*- 
biphenyl]-2- 
flulfonftmide 


P7 


11(83); 
2(87); 
4 (70); 
1 (35); 
7(20) 


549 


98 


27.21 
(B) 
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117 


rtf 

X) ^ 

0, p-N 


2'-Cyano-N-(3,4- 

dLmethyl-5- 
isoxa2olyl)-4*-[(2- 
cthyl-5,7- 
dimethyl-dH> 
iznidazo(4,5* 
b)pyridin-3- 

yl)methyl][l,iv 
biphenyl]-2- 
sulfoaamide 


P3 


3 (88); 
4(45); 
10(38) 


541 


98 


3.10 
(A) 


118 




N^-I12^I[(3,4. 

Dimethyl-5- 
isoxazolyUamino] 

8iilfoiiyl]-2- 

methylll,l'. 

biphenyll-4- 
yl]methylJ.N- 
methyl-N'-d. 
oxopentyl)-Lr 

valinamide 


P15 


5(39); 
6(92); 
10 (30) 


569 


>99 


2.15 
(H) 


119 




N-(3,4-Dimethyl- 
5-isoxa2olylM'- 
[(2-ethyl-5,7- 
dmethyl-3H- 
iinidazo[4,5- 
b]pyridin-3- 
yl)methyl].2^ 
11(2,242- 
trifluoroethyDaini 
no]methyll(l,r- 
biphenyl)-2- 
sulfonamide 


P4 


3 (90); 
4(49); 
5(83); 
10(15) 


627 


89 


3.10 
(A) 


120 


H 




N-{4-((2.Butyl-4- 

0X0-1,3- 
diazaspiro[4.4]no 
n-l-en-8- 
yltoethyl]-2^ 
[((3,4-dimethyl-5- 
isozazolyDamino] 
sulfonyl]Il,l- 
biphenyl]-2- 
yllbenzene- 
acetamide 


122 


6(27) 


668 


97 


14.97 
(1) 


121 




N-|4.[(2.Butyl.4. 

0X0-1,3- 
diaza8piro[4.4)no 
n-l-en-3- 

y *y*iit?unyij - 
[[(3,4-dimethyl-5- 
isoxazolyl)ammo] 
sulfonyljll,!'- 
biphenyl]-2-y1]- 
3,3. 

dimethylbutanam 
ide 


122 


6(36) 


648 


>98 


16.38 
(I) 
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122 




2'-Amin(>-4'-[(2- 
butyl-4-oxo-l,3- 
diazaspiro[4.41no 

a-l-en-3- 
yl)inethylJ.N-(3,4. 
dimethyl-5- 
isoxazolyDd,!*. 
biphenyl)-2- 

sulfonamirfA 


123 


18 (75) 


550 


>98 


8.39 (I) 


123 




4*-I(2-Butyl-4-Qxo- 
1,3- 

diaza5piro[4.4]&o 

n-l-en-3- 
yl)inethy]]-N-(3,4- 
<iimethyl-5- 
isoxazolyl)-2*- 
mtro[l,r- 
biphenyl]-2- 
sulfonamide ' 


P22 


7(93) 


580 


>98 


11.17 


124 




8 Mo 


N'-I[2V([(3,4. 
Dimethyl-5- 
isoxazolyDamino] 
sulfonyllll,!*- 
biphenyl)-4- 
yl]methyl]-N- 
methyl- N'-(l- 
oxopropyl)-Lr 
isoleucinamide 


P16 


5 (85); 
6, lo' 
(62) 


641 




1 f\f\ 
l.UU 

(G) 


125 


■^-^ 

^ H 


(Cyclopropylcarbo 
nyl)-N'-l(2*>I((3,4. 

dimethyl-5- 
isQxazoIyDamino] 
sulfonylHl,!'- 
biphenyl]-4- 
yllmethyiJ-N. 

methyl-L- 
isoleucinamide 


P16 


5(86); 
6, 10 
(62) 


563 


96 


1.09 

(G) 


126 


if 


/mHh 
0 Me 


N'-[[2'-({(3,4- 
liimetnyi-o- 
i8oxazolyl)amino] 
sulfonylJ[l,l- 
biphenylJ-4- 
yllmethyU-N- 
methyl- N*-(l-oxo- 
3-phenylpropyl). 
Irisoleucmamide 


P16 


6(85); 
6, 10 
(64) 


617 


95 


1.63 

(G) 
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127 




N^-[(2'.[[(3,4- 

Dimethyl-5- 
isoxazolyDamino] 
sulfonylHl,l*- 

biphenyll*4> 
yl)methyI]-N- 
methyl- N*.(3- 
methyl-1- 

oxobutyl)-Lr 
isoleucinamide 


P16 


5(85); 
6, 10 
(58) 


569 


98 


1.47 
(G) 


128 




N^-[12'.l[(3,4. 

Di2nethyl-5- 
isoxazolyDamino] 
sulfonylJU,!*. 

biphenylJ-4- 
yllmethyl]-N- 
methyl- N'-d- 

oxohexyl)-Lr 
isoleucinamide 


P16 


5(85); 
6, 10 
(75) 


583 


98 


1.74 
(G) 


129 




N'-II2'-[[(3.4- 
I>imethyl*5- 
isoxazolyDamino] 
sulfonyl)[l,l'- 
biphenyl]-4- 
yl)methyl)-N- 
methyl- N^l- 
oxobtttyD-Ir 
isoleudnamide 


P16 


5(85); 
6,10 
(62) 


555 


95 


1.31 
(G) 


130 


Ma O .J -- 
A. Mo 


>r-{I2*-[I(3,4- 
Dmiethyl-5- 
isoxazolyl )amino] 
sulfonyl][l,l'- 
biplienyl)-4- 
yllmethyl].N- 
methyl- N'-(l- 
oxopropyl)-Lr 
leucinamide 


P16 


5(83); 
6, 10 
(75) 


541 


90 


1.01 
(G) 


131 




(Cyclopropylcarbo 
nyi;- N -112 -[1(3,4- 

dimethyl-5- 
isoxazolyl )amino] 
sulfonylJUa*- 
biphenyU-4- 
yl)methyl].N- 
methyl-L- 
leucinsonide 1 


P16 


5 (83); 
6, 10 
(79) 


553 


95 


1.11 

(G) 
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132 




N'-I[2^-[[(3,4. 
Dimethyl-5* 
isoxazolyDamino] 
sulfonyllU,!- 
bipheny]]-4- 
yl)methyl)-N- 
methyl- N^l-oxo- 
3-phenylpropyl)- 
L-leucinamide 


P16 


5(83); 
6, 10 
(20) 


617 


95 


1.08 
(G) 


133 


ph Jp JL. 


N'-[(2'-Il(3.4. 
Dimethyl-5* 

isoxazolyDamino] 
sulfonyl]Il,l*- 
biphenyl]-4- 
yllmethylJ-N- 
methyl- N*- 
(phenylacetyl)-L- 
leucinamide 


P16 


5(83); 
6, 10 
(20) 


603 


95 


1.68 
(G) 


134 




N*-tI2'.l[(3,4- 
Dimethyl-5- 
isoxazolyDamino] 
sulfonyl][l.l*. 
biphenyl]-4- 
yl]methyl]-N- 
methyl- N*-(3- 
methyl-1- 
oxobutyD-Lr 
leucinamide 


P16 


5(83); 
6, 10 
(62) 


569 


90 


1.51 
(G) 


135 




N^[[2'-[[(3,4- 
Dimethyl-5- 
isoxazolyDamino] 
suifonyl][l.l'- 
biphenylJ-4- 
yl)methyl]-N- 
methyl- N'-d- 
oxohexylVLr 
leudnamide 


P16 


5 (83); 
6, 10 
(47) 


583 


97 


1.76 
(G) 


136 




N'-[I2'-[[(3,4- 
Dimethyl-5- 
isoxazoly] )amino] 
sulfonyl][l,lv 
biphenyl)-4- 
yl)methyll-N- 
methyl- N*^l- 
oxobutyl>Ir 
leucinamide 


P16 


6(83); 
6, 10 
(64) 


555 


94 


1.29 
(G) 


137 


^ Md 


N^-[[2'-[I(3,4. 

JL/imetnyi-0- 
isoxazoly] )amino] 
sulfonylKl.r- 

biphenyl]-4- 
yl)methylJ-N. 
methyl- N'-Cl- 
oxopropyl)-Lr 

valinamide 


P16 


5 (89); 
6, 10 
(39) 


627 


90 


0.73 
(G) 
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(Cyclopropylcarbo 
nyl)-N*-II2'.(I(3,4- 

diinethyl*5- 
isoxazolyDamino] 
sulfonyl][l.l»- 
biphenyl]-4- 
yl)methyl]-N- 
methyl-Lr 
valinamide 


P16 


5(89); 
6, 10 
(66) 


539 


98 


0.89 
(G) 


139 




N'-([2'.({(3.4. 
Dimethyl-6- 
isozazolyDamino] 
sulfonyl][l,l'- 
biphenyll«4- 
yl]methyll-N- 
methyl- N"-(l-oxo- 
3-phenylpropyl)- 
Lrvaiinamide 


P16 


5(89); 
6, 10(6) 


603 


95 


1.63 
(G) 


140 




N"-II2'-[I(3.4- 
Diinethyl-5- 
isoxazolyl )ammo] 
sulfonylJIl,!'- 
biphenylJ-4- 
yl]methyll-N- 
methyl- N'- 
(phenylacetyl)-Lr 
valinaxDide 


P16 


5 (89); 
6, 10 
(54) 


589 


93 


(G) 


141 




N'.[[2*-II(3,4. 

Dimethyl-5- 
isoxazolyl )amino] 
sulfonyl](l,l»- 

biphenyl)-4- 
yUmethyll-N- 
methyl- N'-(3- 
methyI-1- 

oxobutyD-Lr 

vfllinamide 


P16 


5(89); 
6, 10 
(45) 


556 


98 


1.37 


142 




N*;[(2'-[((3,4- 
E)imethyl-5- 
isoxazolyDamino] 
atdfonyl)(l.l- 
biphenyll-4- 
yl]methyl]-N- 
methyl- N^^l- 
oxohezyl)-Lr 
valinamide 


P16 


5(89); 
6, 10 
(61) 


569 


98 


1.58 
(G) 
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N'-[[2*-II(3,4- 
Dimethyl-S- 
isoxazolyDaznino] 
sulfonyl][l,r. 
biphenyl]^ 
yllmethyll-N- 
methyl- N*.(l- 
oxobutyl)-Lr 
valinamide 


P16 


6, 10 
(43) 


541 


98 


1.65 
(G) 


144 




NMl2*-[f(3 4- 

Diinethyl-6- 
isoxazolyDaxaino] 
sulfonyljll,!'- 

biphenyl]-4- 
yl]methylJ-N- 

ethyl- N*^l- 
oxopentyl)-L- 

valinamide 


rl / 


5 (87); 
6(93); 
9(65); 
15(85); 
12 (65) 


569 


>97 


12.94 
(F) 


145 




Dimethyl-5- 
isoxazolyl )ainino] 
sulfonyl][l,l'. 

biphenyl)*4- 
yllmethylJ-N- 

hexyh N'-(l- 
oxopentyl)-lr 

valinamide 




5 (87); 

6 (93); 
9 (65); 
15 (85); 
12(65) 


625 


>98 


22.19 
(F) 


146 




N^;[I2*-(I(3,4- 

isoxazolyl )ainino] 
sulfonyl)-2- 
cyanoIl,r- 
biphenyl]-4- 
yl]methyl]-N- 
methyl-N*-(l- 
oxopentyD-Lr 
valinamide 


P3 


17 (58); 
5, 6 
(49); 

10 (14) 


580 


>98 


3.78 
(C) 


147 




N^-([2'.[K3,4- 

Dimethyl-5- 
IsoxazolyDamino] 

sulfonyl]-2- 
hydroxymethyUl, 
l-biphenyll.4- 
yllmethyll-N- 
methyl-N'-d- 
oxopentyI)-L- 

valinamide 


PI 


5 (77); 

6 (92); 
10 (17) 


685 


94 


3.82, 
3.90 
(A) 
(two 
di- 
astere- 
omers) 
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4-I(2-Butyl-4.oxa- 
1,3- 

diazaspiro(4.4]no 
n-l-en-3- 

yl)methyl]-2*- 
I((3,4-dimethyl.5- 
ifioxazolyDamino) 

sulfonyUIl,!'. 

biphenyl]-2- 

carboxaxnide 


108 


12(33) 


678 


99 


3.16 

(A) 


149 




N,N-Diinethyl-4- 
[(2-bu1yl-4-oxo- 
1,3- 

ciia2afipiro(4.4lno 
n-l-en-3- 
yl)methyll-2'- 
I[(3,4-dimethyl-5- 
isoxazolyl )ainmo] 
sulfonyDHa*. 
bipheiiyl]-2- 
carboxamide 


108 


12 (61) 


606 


99 


3.22 
(A) 


150 




N-Methyl-4-((2- 
butyl-4-oxol,3- 
diazaspiroI4.41no 
n-l-en-3- 
yl)methyl]-2- 
I[(3.4-<JimethyI-5- 
isoxazolyl)amino] 
sulfonylJ(l,r. 
biphenyll-2- 
carboxamide 


108 


12 (93) 


592 


99 


3.17 


151 




N-(3,4-Dimethyl. 
5-isoxazolyl)-4- 

({1,4,5,6,7,8- 
hexahydro-8-oxo- 

2-propyl-l- 
cydoheptiiiiidazol 

yl)methylj.2'- 
(methoxymethyl)[ 
l,l*-biphenyl]-2- 
Bulfonamide 


P2 


11 (87); 
3 (38); 
8(42) 


577 


>98 


11.58 


152 




N-(3,4-Dimethy)- 
5-isoxazoI vl W4*- 
[[(3-methoxy-2,6- 

diinethyl-4- 
pyridinyDoxyJmet 
hyl].2'- 
methylll,!*- 
biphenyl)-2- 

sulfnnamjde 


PIS 


4 (20); 
7 (27) 


508 


>98 


22.83 
(B) 
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N-(3,4-Diinethyl. 
5-isoxa2olyl>-4- 

f/l A tt o n a 

IU,4,5,6,7,8- 
hexahydro-8-oxo- 

2-propyl.l- 
cycloheptixnidazol 
yl)methyl]-2^ 
methyl(14'- 
biphenylJ-2- 
sulfonamide 


P13 


21 (60); 
7(20) 


547 


>98 


23.29 
(B) 


154 




N'-([2'.l((3,4- 
Dimethyl-5- 
isoxazolyl )ainiiio] 

sulfonyl]-2- 
(methoxymethyl)( 
l,l*-biphenyll-4- 
yllmethyl)-N- 
methyl-N^-d^ 
oxopentyl)-Lr 
valinamide 


P20 


5(90); 
6(90); 
7(42) 


599 


>98 


12.71, 
12.95 
(F), 
migrat 
es as 
diaster 

e- 
omers 


155 




N-(3,4.Dimethyl- 
5-i8oxazolyI)-4'' 

[(1,4,5,6,7,8- 
hexahydro-8-oxo- 

2-propyl-l. 
cycloheptiniidazol 

yl)methyl]-2'- 
(hydroxymethylX 
1,1" -biphenyI]-2- 
sulfonaznide 


P14 


21 (29); 
8, EtOH 
(32) 


563 


>98 


2.99 
(A) 


156 




2*-Chloro-N-(3,4- 
dimethyl-5- 
isoxa2olyl>-4*- 

{[(5,6,7,8- 
tetrahydro-2- 
ethyl-4- 
qiiinolinyDoxy] me 
thyllll,!'. 
biphenyl]-2- 
sulfonamide 


PIO 


4, 8 (33) 


553 


97 


1.69 
(D) 


157 




N^II2'-[[(3,4- 
Dimethyl-5- 
isoxazolyDamino] 
sulfonyl)-2- 
£luoro(l,l'. 
biphenyl]-4- 
yl]methyl].N- 
methyl-N*.(l- 
oxopentyl)-L- 


P8 


5(30); 
6(34); 
7 (45) 


573 


>98 


30.02 
(B) 
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4*-I(2-Butyl-4-oxo- 
1,3- 

dia2aspiro{4.4)no 

n-l-en-3- 
yl)methyl)-N-<3,4. 
diinethyl-5- 
isoxazolyl)-2*- 
(phenoxymethyl)! 
l,l'-biphenyl]-2- 
sulfoaamide 



42A 



3 (70); 
22 (68); 
7(76) 



641 



94 



19.91 
(I) 



159 



N^[(2^I((3,4. 
DimethyI-5- 
isoxazolyDamino] 
suifonyl].2^1H- 

pyrazol-1- 
yimethylXl,!*- 
biphenyl]-4- 
yllmethylJ-^N- 
methyl.NMl- 
oxopentyl)-L- 
valinamide 



PI 



5(77); 
6(92) 
3 (99); 
4(69); 
23(18) 



635 



95 



4.08 
(A) 



160 




(Cyclopropylcarbo 
nyl)-N*-[I2'-[[(3,4. 

diznethyl-5- . 
isoxazolyDamino] 
sulfonylJd,!'- 
biphenyl)-4- 
yl]methyl).N,N- 
dimethyl-Lr 
valinamide 



P16 



5 (85); 
6, 10 
(28) 



553 



88 



2.58 
(D) 



161 



162 



JVC' 

6*5 



" . lie 



N^-[(2'.IK3,4. 
Dim6thyl->5- 
isoxazolyDamino] 
8ulfonyl][l,r- 
biphenyl)-4- 
yl)methyll-NJ^- 
dimethyl-N'-(l- 
oxobutyD-Lr 
valinamide 



P16 



5(85); 
6, 10 
(33) 



6^ 



w 

(Cyclopropylcarbo 
nyD- N^[(2*.I[(3,4- 

dimethyl-5- 
isoxazolyDamino] 

8ulfonylJ-2- 
(methoxymethyl)[ 
l,l-biphenyl]-4- 
yl)methyl]-N,N- 
dimei^l-L* 
valinamide 



P2 



5 (50); 

6, 8, 
EtOH 

(66) 



555 



597 



93 



2.82 
(D) 



>98 



2.50, 
2.63 
(D) 
(migra 
tea as 
diaster 

e- 
omers) 
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N'-[[2'-[K3,4- 
Diinethyl-5- 
isoxazolyl )anmio] 

sulfonylJ-2- 
(methoxymethyl)( 
l,l*-biphenyl]^. 
yl)methyl]-N,N. 
dimethyl.N*.(l- 
oxobutyD-L- 
valinamiHe 


P2 


5(50); 
6, 8, 

(59) 


599 


96 


2.92, 
3.02 
(D) 
(migra 
tes as 
diaster 
e- 

omers) 


164 


^^^^ 


N^II2-Chloro-2'- 
[[(3,4-dimethvl-5- 
isoxazolyl )ainino) 
sulfonyl][l,l'. 
bipheiiyl]-4- 
ylJmethyll^N- 
methyl-N*-(l. 
oxopentyl)-L- 
valinamide 


P5 


5(69); 
6, 10 
(50) 


590 


96 


3.03 
(D) 


165 




N'.[(2'-[[(3,4. 
Dimethyl-S- 

isOXaznlvI ^nminnl 

sulfonyl)-2- 
(trifluoroinethyl)[ 
l,l-biphenyl]-4- 
yl)methyl]-N- 
methyl-N*-(I- 
oxopentyl)-Lr 

valinnmide 


P6 


5(80); 
6, 10 
(83) 


623 


95 


2.93, 
3.05 
(D) 

(migra 
tes as 

diaster 
e- 

omers) 


166 




(Cyclobutylcarbon 

dimethyl-S- 
isoxazolyDamino) 
sidfonyUIl,!'- 

bipheiiyl]-4- 
ylJmethyl]-N- 

methyl-Lr 

valinamide 


P16 


5 (85); 
6, 10 
(35) 


553 


98 


2.82 
(D) 


167 




l-[l2-Chloro-2*- 
[[(3,4-dimethyl^. 
isoxazolyDamino) 
sulfonylKl,!'- 
biphenylJ-4- 
yljmethyl]^- 
ethyl-2-propyl. 
lH-unidazole-5> 
carboxylic acid 


PIO 


22 (60); 
8, EtOH 

(90); 
15 (99) 


558 


>98 


3.04 
(A) 
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4'-[(2-Butyl-4-oxo- 
1.3- 

dia2aapiro(4.4]no 

yl)methylJ.N-(3,4- 
dimethyls- 
isoxazolyl)>2'- 

[(methylsulfonyl) 
amino] (1, l'- 
biphenyl)-2- 
sulfonamifie 


122 


24(25) 


628 


>98 


11.48 
(E) 


169 




(S)-N.[(2'-[[(3.4. 
Dimethyl.5- 
isoxazolyDamino] 

— 1^ 1% fm im f 

suironylJil,!*- 
biphenyl)-.4- 
yl)methyl)-N.l2- 
methyl-l.[(4- 
methyM- 
piperazinyDcarbo 
nyljpropyljpentan 
amide 


101 


12(43) 


624 


>98 


28.26 
(B) 


170 




(S).N.[[2^[{(3.4- 
Dimethyl*5- 
isoxazolyDamino] 
sulfanyllll,!'. 
biphenyl]-4- 
yl]methyl]-N-(l- 
piperidinyDcarbo 
nyljpropyljpentan 
amide 


101 


12 (30) 


609 


>98 


34.45 
(B) 


171 


Me Hk 


N-(3,3- 
DimethylbutyD- 
N -112 -[[(3,4- 
dimethyl-5- 
isoxazolyl)amino] 
s\ilfonyll[l,l'- 
biplienyl]-4- 
yl)methyl]-N*-(l. 
QZopentyl)*Ir 
valinamide 


101 


12 (38) 


625 


>98 


33,97 
(B) 


172 




N'>[I2'-[[(3,4. 
Dimethyl-S- 
is oxazolyDamino) 
8iilfonyl]ll,r. 
biphenyl)-4- 
yl]methyl)-N-((4- 
fluorophenyDmet 
hyll-N'-d- 
oxopentyl)-L- 
v£dinamide 


101 


12 (38) 


649 


>98 


32.90 
(B) 
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4'-[(2-Butyl-4-oxo- 
1,3- 

diazaspiro[4.4)no 

n-l-eii-3- 
yl)methyll-N.(3,4- 
dimethyl-5- 
isoxa2olyl)-2*- 
[(methylethoxy)m 
ethyl]Il,r- 
bipbenyl]-2> 
sulfonamide 


42A 


2(67); 
4(51); 
7(62) 


607 


97 


13.59 
(E) 


174 




4'-((2-Butyl-4-oxo- 
1,3- 

diaza8piro|4.4]no 

n-l-en-3- 
yl)methyll-N.(3.4^ 
ciiinethyl-5- 
isoxazolyl>2'- 
(propoxyxnethyl)I 
l,l'-biphenyl)-2- 
sxilfonamide 


42A 


2(67); 
4(49); 
7(68) 


607 


>97 


20.61 
(E) 


175 




4-C3iloro-l-[[2*- 
(((3,4-dimethyl-5- 
isoxazolyDamino] 
sulfonyUd,!'. 
biphenyl)-4- 
yl]methyl]-2- 
propyl-lH- 
iimdazole-5* 
carboxamide 


P19 


22 (87); 
25 (47); 
8. H,0 
(99); 
12 (35) 


529 


>9d 


3.69 
(A) 


176 




N^3,4-Diinethyl- 
5-isoxazolyl)-2*- 
fluoro4*- 
[(1,4,5,6,7,8- 
hexahydro-S-oxo- 

2-propyl-l- 
cycloheptimidazol 
yl)methyl][l,l*- 
biphenylJ-2- 
sulfonamide 


P8 


21 (15); 
7(16) 


551 


>98 


5.78 
(J) 


177 




4'-[(2-Butyl.4-oxo- 
1,3- 

diazaspiro {4.4}no 
n-l-en-3- 
yl)methyl].2*- 
Kl,2-dihydro-2- 

0X0-1- 

pyridinyDmethyl] 
.N.(3,4-dimethyl- 
5-isoxa2olyl)[l,r- 
biphenyI)-2- 
sulfonamide 


42A 


2(67); 
4(72); 
7(21) 


642 


>97 


13.59 
(E) 
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4'.t(2-Butyl-4-oxo- 
1,3- 

dia2aspiro[4.4]no 

n-l-en«3- 
yl)methyl]-N-(3.4- 

dimethyl-5- 
isoxazolyl)-2'-( IH- 
pyrazol-l- 
ylmethyDIl.l'. 
biphenyll-2- 
sulfonamide 


PI 


3 (98); 
4, 11 
(35); 

3, 4,7 
(13) 


615 


97 


3.42 
(A) 


179 




2-Butyl-4-chloro- 
l-[[2'-[K3,4- 
dimethyI-5- 
isoxazolyDamino] 
sulfonyl](l,l'. 
biphenyl)-4~ 
yl]methyl].lH- 
iinidazole-5- 
carboxamide 


P19 


22 (43); 
25; 8, 
H,0;12 
(19) 


543 


94 


3.82 
(A) 


180 




N-(3,4-Dimethyl- 
S-isoxazolylM*- 
[I(2-methyl-4- 
quinolinyDoxyJme 
thyl)Il,r- 
biphenyl)-2- 
sulfonamide 


P18 


4(79); 
8, EtOH 
(26) 


500 


98 


22.4 
(B) 


181 




N-(3.4-Dimethyl- 
5-isoxazolyl)-4- 
[[(2-ethyl^ 
quinolinyDoxy) me 
thyl]Il,r- 
bipheayl]-2- 
sulfonanude 


P18 


' 4(49); 
8, EtOH 
(30) 


514 


93 


23.25 
(B) 




Ek^ 


N-(3,4.Dimethyl. 
5-isozazolyl)-4'- 
I[(2-eaiyl.6,6,7,8- 

tetrahydro-4< 
quinolinyDoxylme 
thyl]Il,r" 
biphenyl]-2- 
sulfonamide 


P18 


4(79); 
8, EtOH 
(3) 


518 


93 


3.49 
(A) 


XOO 




N-(3,4-Dimethyl- 
S-isoxazoIylM'- 
I((2-propyl-4- 
quinolinyl)oxy)me 
thyl](l,r- 
biphenyl]-2- 
sulfonamide 


P18 


4(47); 
8, EtOH 
(20) 


528 


97 


3.50 
(A) 
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6° 


N-<3,4-Dimethyl- 
5-isoxazolyl)-4'- 

1(5,6,7,8- 
tetrahydro-2,4- 

dimethyl-7- 
oxopyrido[2,3- 
d)pyriinidin-8- 
yDmethyUd,!'- 
biphenyl]-2- 
sulfonamide 


P18 


4(79); 
8, EtOH 
(20) 


518 


>98 


3.05 
(A) 


185 




4'.[[(2-Ethyl^ 
quinolmyl)oxy]me 
thylJ-N-(8,4- 
dimethyl-S- 
isoxa2olyl)-2'- 
l(3,3-dimethyl-2- 

0X0-1- 

pyrrolidinyUnieth 
ylltl,l*-biphenyl]- 
2-su]fonazDide 


P18 


4(20); 
8, EtOH 
(33) 


639 


93 


3.43 
(A) 


186 




N^3,4.Diinethyl- 
5-isoxazolyl)-2'- 
[(3,3-di2nethyl-2- 

0X0-1- 

pyrrolidinyDmeth 
yl]-4'-[((5,6,7,8- 
tetrahydro-2- 
ethyls 
quinolinyDoj^Jine 
thyl][14'- 
biphenyl]-2- 
sulfonamide 


P18 


4 (63); 
8, EtOH 
(8) 


643 


92 


3.79 
(C) 


187 


r COfMMo 


3-[(2'.[((3,4- 
Dimethyl-S- 
isoxazolyl )aini]io] 
8ulfonyl]Il,l'- 
biphenyl]-4- 
ylJmethyl]-2- 
ethyl-N-methyl- 
3H- 

benzimidazole-4- 
carboxamide 


81 


12 (12) 


544 


92 


2.80 
(A) 


188 ' 




l-[{2*-[[(3,4- 
Dimethyl-5- 
isoxazolyDamino) 
sulfoiiyl][l,l'- 
biphenyI]-4- 
yl]methyl)-2- 
ethyl-lH- 
benzimidazole-?- 
carboxylic acid 
phenylmethyl 


31 


20 (55) 


621 


96 


3.95 
(C) 
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1-112'-I((3.4- 
Dimethyl-5- 
isoxazoiyi ^anuBoJ 
sulfonyI][l,l'. 
biphenyl)-4- 
yl]methyl).2. 
ethyMH- 
benzimidazole-7* 
carboxylic acid 2- 
phenylethyl ester 


31 


1 20(12) 


635 


>98 


4.03 
(C) 


190 




l-[[2^[((3,4- 
Dimethyl-5- 
isoxazolyDamino] 
sulfonyllll,!'. 
biphenylJ-4- 
yl]methyl)-2- 
ethyl-lH- 
benzimidazole-7- 
carboxylic acid 2- 

(2-0X0-1- 
pyrrolidinyDethyl 
ester 


31 


20(45) 


642 


>9S 


3.15 
(C) 


191 




1-II2*.[1(3,4- 
Dimethyl-S- 
isoxazolyl )amino] 
sulfonyDIl,!^ 
biphenyl]-4- 
yl]methyl]-2- 
etiiyl-lH- 
benziimdazole-7- 
carbo3Qrlic add 3- 

(2-0X0-1- 
pyrrolidinyDprop 
vl ester 


31 


20(30) 


656 


>9d 


3.21 
(C) 


192 




2 -Cyano-N-(3,4- 

dimethyl-5- 
isoxazolyl)-4*-[I(2- 

ethyl-4- 
quinolinyDoxyJme 
thyl)Il.r. 
biphenyl]-2- 
sulfonamide 


P3 


3,4 
(59); 
10(60) 


539 


>98 


3.01 
(C) 


193 




2 -(Cyanomethyl)- 
N-(3,4-diinethyl- 
5-ifioxazolyl)-4- 

Kl.4,5,6,7,8. 
liexahydro-8-oxo- 

2-propyH- 
cycloheptimidazol 
yl)methyl](l,i'. 
biphenyl)-2- 
sulfonfltniHa 


P12 


16,3 
(73); 
21 (46); 

8, 
EtOHd 
6) 


572 


96 


2.95 
(A) 
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3-[[2'.[((3,4. 
Dimethyl-S- 
itoujcazoiy 1 jaminoj 
sulfonyllli,!'- 
biphenyl)-4- 
yllmethyl]-5. 
ethyl-N-xnethyl-2- 
propyl-SH- 
iniidazole-4- 
_ carboxamidft 


40B 


12, 
MeNH, 
(12) 


536 


>98 


2.88 
(C) 


195 




l-I(2-Chloro.2*- 

isaxazolyDamino] 
sulfonyl]Il,l'. 
biphenyl)-4- 
yl)methyll-4- 
ethyl-2-propyl- 
lH-inuda2ole-5- 
carbozamide 


167 


12, NH, 
(17) 


557 


>98 


3.08 
(A) 


196 




3-II2'-I[(3.4. 
Dimethyl-^ 
isozazolyDamino] 
sulfonylld,!'- 
biphenyll-4- 
yllmethyl].6- 
ethyl-2-propyl- 
3H-iinidazole-4- 
carbozamide 


40B 


12, NH, 
(16) 


522 


>98 


2.79 
(C) 


197 




3-[[2'-[[(3,4. 
Dimethyl*5- 
isozazoIyDanuno] 
sulfonyl][l,l'. 
biphenyl)*4- 
yl)methyl]-2- 
ethoxy-N-metbyl- 
3H- 

benzimidazole-4- 
carbaxamide 


29 


12, 
MeNHj 
(32) 


560 


>98 


3.31 
(A) 


198 ■ 




3-[I2'.([(3,4. 
Diinethyl-5- 
isozazolyl )aizuno] 
sulfonyl]Il,r. 
biphenylJ-4- 
yl)methyl]-2- 
ethoxy-N,N- 
dimethyl-3H- 
benzi2nidazole-4- 
_ carbozamide 


29 


12, 

(5) 


"574"" 


>98 


3.42 
(A) 
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199 




2-[[[2'.I((3,4- 
Dimethyl-S- 
isoxazolyDamino] 
sulfonyl][l,l'. 
biphenyl]-4- 
yllmethyljpropyla 

minoJ-3- 
pyridinecarboxyli 
c acid 


P18 


4.15,7 
(34) 


521 


99 


23.4 
CB) 


200 


Me 


4'-l(3,5-Dibutyl- 
lH-l,2,4-triazol- 
l-yl)methyll-N- 
(3,4-diznethyl-5- 
isoxazolyl)(l,r- 
biphenyl].2- 
sulfonamide 


P18 


4,7(77) 


522 


99 


28.4 
(B) 


201 




N.(3,4-Diinethyl- 
5-isoxazolyl)-4- 

[(1,4,5,6,7,8- 
hexahydro-8-Qxo- 

2-propyl-l. 
cycloheptimidazol 
yl)methyl)[l,l'- 
biphenyl]-2- 
sulfonamide 


P18 


21,7 
(56) 


533 


99 


21.5 
(B) 


202 




4'.((2,7-Diethyl. 
5H-pyra2oloIl,5- 
b](l,2,4]triazol-5- 
yl)xnethylJ.N-(8,4- 
dimethyl-5- 
isoxazolyDIl,!*- 
biphenyl)-2- 
sidfonamide 


P18 


4, 7 (33) 


505 


99 


21.8 
(B) 


203 




N-.(2-Butyl-3-[l2*. 
IK3,4-dimethyI-5- 
isoxazolyDaznino] 
8ulfonyll[l,r- 
biphenyll-4- 
yl)methyl)-3,4- 
dihydro-4-oxo-6- 
quinazolinyll-N'- 

methyl-N'-d- 
methylethyDurea 


P18 


4, 7 (71) 


657 


99 


28.7 
(B> 


204 




2-I([2'-II(3,4- 
Dimethyl-5- 
i8oxa2olyl)aznino] 
sulfonyl][l,r. 
biphenyl).4. 
yllmethyUpropyla 
iiuno]-N-methyl- 
3- 

pyridinecarboxam 
ide 


199 


12 (98) 


534 


99 


23.8 
(B) 
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205 




2,6-dimethyl-4- 
pyridinyDoxyjmet 
hyll-N-(3,4- 
dimethyl-S- 

isoxa2olyl)[l,l*- 
biphenyll-2- 
sulfonamide 


Flo 


4 (69); 
8(74) 


494 


98 


6,99 (I) 


206 




N-(3,4-Diinethyl. 
5-isoxa2olyl)-2*- 
[(3,3-diinethyl-2- 

0X0-1- 

yi]-4*.[i(3- 

niethoxy-2,6- 
dimethyl-4* 
pyridinyDoxyJmet 
hyl][l,r- 
biphenyl]-2- 
sulfonamide 


20A 


2(82); 
4(82); 
8(31) 


619 


96 


14.02 
(E) 


207 




N-(3,4-Dimethyl- 
5-isoxazolyl)-2- 
i(3,3-dimetiiyl-2- 

QXO-1- 

p3nTolidinyl)meth 

yll-4'.I{l,4,5,6,7,8. 

hexahydro-8-oxo- 
2-propyl-l- 

cycloheptimidazol 
yl)methylj(l,l'- 
biphenylJ-2- 
sulfonaxnide 


20A 


2 (82); 
21,9 
(54) 


658 


97 


15.56 

(E) 


208 
209 " 


OMe 


N-(3,4-DimethyK 
5 -IS oxaz olyl )-4'- 
I[(3-methoxy-2,6- 

dimethy}^- 
pyridinyDoxyjmet 

hyll-2*- 
(methoxymethyDI 
l,r-biphenyl}-2- 
sulfonamide 


P2 


4(45); 

8 
(63) 


538 


99 


10.60 
(E) 






3-I[2^([{3,4- 
Dimethyl-5- 
isoxazolyDamino] 
sulfonylljl,!*- 
biphenylJ-4- 
yllmethyl]-2- 
ethyl-S-methyi- 
3H-iiiiidazole-4- 
csahtMxs^mide 


P19 


22 (35); 
7(67) 


494 


>97 


7.96 
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210 


"1 I 'ak^ 

f 0 

jL ^ 


H 


* -li4-i>utyl-3,4- 
dihydro-4-oxo-3- 
quinazolinyDinet 
hyl].N-(3,4- 
dimethyl-5- 
isoxa2olyl)[l,r- 
biphenyl].2- 
sulfonainide 


P18 


4, 7 (13) 


543 


98 


25.52 
(I) 


211 


0 X 




4*-[(2-Butyl-4-oxo- 
1,3- 

diazaspiro[4.4]ao 

n*l-ea-d- 
yl)methyll-N-(4,6- 
dixnethyl>3- 
isoxa2olyl)-2*- 
[(3,3-dimethyl-2- 

oxol- 
pyrrolidinyDmeth 
yl](l,r.biphenyll- 
2'sxilfonaniide 


17 


5(36) 


660 


98 


14.51 

(I) 


212 




o 

0, a-N 
M T 


N*-[(2'-[f(3,4. 
Diinethyl-5- 
isoxazolyl )ainmo] 
sulfonyll-2-[(3,3- 
dimethyl-2-oxo-l- 
pyrrolidinyDmeth 
yl]Il,l-biphenyl]- 
4.yl]metiiylJ-N- 
methyl-NVl- 
oxopentyD-Lr 
valinamide 


20A 


17 (80); 
5 (95); 
6(95); 
7(42) 


6S0 


97 


13.13, 
14.66 
(P) 
migrat 
es as 
diaster 

e- 
omers 


213 




4-l(2-Butyl.4-oxo- 

diazaspiro [4.4] no 

n-l-en-3- 
yl)methyl)-N-(3,4- 
diinethyl-S- 
isoxazolyl)-2'- 
I(4,4-diinethyl-2. 

0X0-1- 

pyrrolidinyDmeth 
yl]Il,l*-biphenyl]- 
2-sulfon amide 


3 


5(58) 


660 


>98 


24.60 

(B) 


214 




4*.I(3,5-Dibutyl- 
lH-l,2,4-triazoI- 

1- yDmethyll-N. 
(3,4-diinethyl-5- 

isoxa2olyl>2- 
[(3,3-diinethyl.2- 

0X0-1- 

pyrrolidinyDmeth 
yl]U,l'-biphenyl]. 

2- Sl2lfonafni/)A 


20A 


4(52); 
9(57) 


647 


97 


23.53 
(I) 
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215 




N-l2-([(2'.[[(3,4- 
Dimethyl-5- 
isoxazolyDamino] 
sulfonyll-4-((2- 

ea»yl.5,7- 
(2iinetnyi-3H- 
imida2o[4,5- 
b]pyridin-3- 
yDmethylJIl,!'- 
biphenyl].2- 
yllmethyljmethyl 
ammolethyljaceta 
mide 


2dB 


5, 12 
(4); 
8(15) 


644 


89 


2.69 
(A) 


216 




4.I(2-Ethyl.5,7. 
dimethyl-3H- 
uniaazo[4,o- 
b)pyridiii-3- 
yl)methyl]-2'- 
[l(3,4-dimethyl-5. 
isoxazolyDamino] 

sulfonylJ[l,l" 
biphenyll-2-acetic 
acid ethyl ester 


113 


8, EtOH 
(13) 


602 


90 


3.41 
(A) 


217 




N^-[{2'-[[(3,4- 
Jjiinethyl-5- 
isoxazolyl )amizio] 
8ulfonyl][l,l». 
bipheayl)-4- 
yl)methyl]-N'-(l. 
oxopentyl)-N- 
propyl-L- 
valinamide 


101 


12 (65) 


583 


>98 


14.97 
(F) 


218 




N^-I[2'.[[(3.4- 
Diinethyl-5- 
isoxazolyl )ax]iiiio] 

sulfonylJIl,!'- 
biphenyl]-4- 
yllmethyl]-N'.(l. 

oxopentyU-N- 

[(tetrahydro-2- 
furanyDmethyl]- 

L-valinamide 


101 


12 (43) 


625 


>98 


14.06 
(F) 


219 




2-Chloro-N-.(3,4- 

dimethyl-5- 
i80xazolyl)-4-II(2- 

ethyl-4- 
quinolinyl)oxy]me 
thyl][l,r- 
biphenylJ-2- 




4 (SO;; 
8(65) 


549 


98 


1.68 
(D) 
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221 



222 



223 




N-(3,4.Dimethyl 
5-isoxa2olyl).4'- 
II(2-ethyl-4. 
I qumolinyl)o^)me 
^ thyl]^2'- 
(trifluoromethyl) . 
l,l'-biphenyl]-2- 
siilfonamirfp 

4*-[(2-Butyl.4-oxo* 
1,3- 

diaza8piro[4.41no 
n-l-en-S- 
yl)methyll-2'- 
chloro-N-(3,4- 
dimethyl-5- 
isoxazolyDIl,!' 
bipheiayl]-2- 
sulfonami Hp 

4*-l(2-Butyl-4-oxo 

I diazaspm>[4.4]iio 

n-l-en-3- 
yl)methyl]-N.(3,4- 

diinethyl-5- 
isoxazolyl)-2-[(2- 
I methylpropoxy)m 
ethyl] [l,r- 
biphenyll-2- 
siilfonamide 




4*-[(2-Bu<yl-4-oxo- 
1.3- 

diazaspiro[4.4]no 

ii-l-en-3- 
yl)methyl)-N-(3,4- 
dimethyl-5- 
isoxazoIyl)-2'- 
[(ethylsulfoDyl)a 
minol[l,r- 
biphenyl].2- 



P9 



4, 8 (30) I 582 



PIO 



42A 



123 



4,8(42) I 570 



2(67); 
4(49); 
7(85) 



621 



97 



98 



>98 



24(33) (642 



98 



1.75 
(D) 



2.13 
(D) 



14.32 
(E) 




4'-[(2-Butyl-4-oxo- 
1,3- 

diaza8piro[4.4] no 

n-l-en-3- 
yl)inethyl]-N-(3,4- 
diinethyl-5- 
isoxazolyl>2*- 
I(2;2,2- 
trifluoroeUioxy)m 
ethyl]Il,r. 
biphenyl)-2- 
sulfonamide 



P2A 



4, 

F.CCH, 
OH 
(89); 

14(76); 

I (67); 

II (95); 
2(90); 
4(85); 
7(85) 



647 



>97 



20.15 
(E) 
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225 
"226" 


7^ 


4*-[(2-Butyl-4-oxo- 
1,3- 

diaza8piro[4.4]no 
n-l.en-3- 

yl)niethyl]-N-(3,4- 

diinethyU5- 
isoxazolyl)-2*-[(2- 
fluoroethoxy)met 
hyllll,r- 
biphenyl)-2- 
sulfonamide 


P2A 


4, 

FCHfi 
KfiK 
(12); 14 
(65); 1 
(68); 11 
(96); 
2(85); 
4(80); 
7(90) 


611 


>97 


15.94 
(E) 




Me 


N-(3,4-Diinethyl. 
5-iBOxa2olyl)-4- 
[I(3-methoxy-2,6- 

dimethyl-4- 
pyridinyDoxylmet 

hyl)-2'. 
ethoxymethylH,!' 
-biphenyl]-2- 
sulfonamide 


P2A 


4, EtOH 
(77); 14 

(80); 1 
(75); 11 

(95); 

2 (77); 
22 (43); 

7(74) 


552 


97 


(E) 


227 




4*-I(2-Butyl-4-oxo- 
1,3- 

diazaspiro(4.4]no 

n-l-en-S- 
yl)methyl]-N-(4,5- 
dimethyl-3- 
isoxazolyl).2 - 
(ethoxymethyl) 
(l,l-biphenyIl-2" 

flulfnnftmide 


P2A 


4, EtOH 
(77); 14 
(80); 1 
(70); 11 
(98); 
2(80); 
4(83); 
7(86) 


593 


>98 


18,75 


228 




N-(3,4-Dimethyl- 
5-i80xazolyl)-4'- 

f(1.4 5 6 7 8- 
hexahydro-8-oxo- 

2-propyl-l. 
cycloheptimidazol 

yl)inethyl]-2'- 
(etho3cymethyl)[l, 
l'-biphenyI]-2- 
sulfonamide 


P2A 


4, EtOH 
(77); 14 
(80); 1 
(75); 11 
(95); 
2(77); 
21 0; 
70 


591 


>98 


20.07 
(B) 



Example ^ 

4'-[MfftYl-4-oyo.l.3-dia7asniror4.A1t^ . ^ .i.,n-3.vn^^thyi]-ArrQ^ 
<iimethYKsoxazol-5.YlV2'.(3,3 3-trifl»»».p rv.p Yn f i .i'.hiT.},PnvH .o. 

sulfonaiwiri^ 
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^- 3-Bromo-4-methoxvh enzaldehYHe dimethy l arptal 
5 A solution of 3-bromo-4-methoxybenzaldehyde (19.2 g, 89 mmol) 

and trimethylorthoformate (14.8 ml, 140 mmol) in 150 ml methanol was 
treated at RT with concentrated sulfuric add (10 mD- After stirring for 16 
h, the mixture was treated with potassium carbonate (70 mg) and the 
solvent was evaporated. The residue was partitioned between 
10 dichloromethane and aqueous sodium bicarbonate. The organic layer was 
dried over sodium sulfate and concentrated to provide 229A (22.6 g) as a 
brown oil, which was used without further purification. 

^- 4-Methoxy-3-(3,3.3-trifluoroDroDvnhPn^fl1 d ehvde dimftthy l 
15 A solution of 229A (15.8 g, 60 mmol) in dry THF (120 ml) was added 

to magnesium turnings (4.1 g, 170 mmol) at RT. The mixture was heated 
to 60 "C for 5 min, which initiated an exothermic reaction. The heating 
bath was removed and the mixture was allowed to reflux gently. Upon 
subsidence of the reaction (approximately 5 min), the mixture was heated 
to reflux for an additional 20 min and then was allowed to cool to RT. The 
clear green supernatant was transferred via canula away from excess 
magnesium and into a separate flask containing copper (I) iodide (575 mg, 
3.0 mmol) under a nitrogen atmosphere. To this mixture was added 1- 
iodo-3.3,3-trifluoropropane (15 g, 67 mmol) and the resulting mixture was 
25 allowed to stir for 16 h, during which time a thick white precipitate 
developed. Aqueous ammonium chloride solution, ethyl acetate, and 
hexanes were added, and the organic layer was dried over sodium sulfate. 
Evaporation foUowed by silica gel chromatography of the residue using 3:1 



20 
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hexanes/ethyl acetate as eluant provided 7.7 g of a mobile, slightly yellow 
oil, which was a 6:1 (mol ratio) mixture of 229B and 4- 
methoxybenzaldehyde dimethyl acetal, as determined by proton NMR. 
This mixture was used without further purification. 

5 

4-Methoxv-3-(3.3.3-triflii oroprop vnhfinzaldfihvf^ft 
The 229B mixture (7.7 g) was subjected to hydrochloric acid 
hydrolysis according to General Method 19. The resulting crude yellow oil 
(8.0 g) was a 6:1 mixture (mol ratio) of 229C and 4-methoxybenzaldehyde, 
10 and was used without further purification. 

^- 4-Hvdroxv-3.(3.3.a.triflii ftropropv1^hAnzaldehvdft 

A solution of the 229C mixture (8.0 g, 35 mmol) in dichloromethane 
(5 ml) was treated at 0 °C with boron tribromide (55 ml of a 1.0 M solution 

15 in dichloromethane). The mixture was allowed to warm to RT and was 
stirred for 2 h. Aqueous 10% dipotassium hydrogen phosphate solution 
was added, and the aqueous layer was extracted with two portions of 
dichloromethane. The combined organic extracts were dried over sodium 
sulfate and evaporated. The residue was chromatographed on silica gel 

20 using 3:1 hexanesfethyl acetate as eluant to provide 2.0 g of 229D as an 
orange solid (contaminated with 4-hydroxybenzaldehyde). 

E. 4-(trifluor omethanesulfonvloxy)..<?-( .<t 
trifluoropropvDbenzaldehvde 

25 A solution of the 229D mixture (2.0 g, 9 mmol) and N,N- 

diisopropylethylamine (2.4 ml, 14 mmol) in dichloromethane (40 ml) was 
treated dropwise at -78 °C with trifluoromethanesulfonic anhydride (1.9 
ml, 11 mmol). The mixture was stirred at that temperature for 15 min 
following the completion of the addition. Aqueous sodium bicarbonate 

30 solution was added and the mixture was stirred and allowed to warm to 
RT. The layers were separated and the aqueous layer was extracted with 
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two portions of dichloromethane. The combined organic extracts were 

dried over sodium sulfate, evaporated, and the residue was 

chromatographed on silica gel using hexanes/ethyl acetate as eluant to 

provide first recovered 229D (540 mg), and then the product fraction (380 

mg) as an orange oil. The product fraction was a 2:1 mixture (mol ratio) of 

229E and 4-(trifluormethanesulfonyloxy)ben2aldehyde, as determined by 
proton NMR. 



10 



N-(3,4-DimftthYl-5.iS0Xazolvl)-4^fQrir.vl.2'.rfl ,a .3-triflunrnp rnpY^)-T^- 
I(2.trimgthylsi]Yl)eth0XYmethvll fl.l^.binhpnvn.9 .s^lfonam^.^A 

A solution of 229E (380 mg, 1.1 mmol) and [2-[[(3,4-dimethyl.5. 
isoxazolyl)[(2-(trimethylsilyl)ethoxy)methyl]amino]- 
sulfonyllphenyljboronic add (925 mg, 2.2 mmol) in dioxane (10 ml) was 
sparged witii nitrogen for 15 min. 

15 Tetrakis(triphenylphosphine)palladium(0) (130 mg, 0.11 mmol) was 
added, followed by powdered potassium phosphate (460 mg, 2.2 mmol). 
The mixture was heated at 85 °C for 5 h, then the solvent was evaporated. 
The residue was chromatographed on silica gel using hexanes/ethyl 
acetate as eluant to provide the product fraction (550 mg) as an orange oil. 
The product fractionwas a 2:1 mixture (mol ratio) of 229F and the 
corresponding 2'-H product, as judged by proton NMR. 

^- N-(3.4-Dimethvl-5.ianyaTOlvl->.4'-Ti YH roxvmethv l-9!'-r.9 ,5^ 

trifluoropronv1)-N-f(2-triTnPthvlc.1 yl)ethoxvmPthY ] 1 fl.]'.hip hp.nYl].9. 
8ulfonamid<> 

The 229F mixture (550 mg, 0.9 mmol) was subjected to sodium 
borohydride reduction according to General Method 14. The crude residue 
was chromatographed directly on silica gel using 3:1 hexanes/ethyl acetate 
as eluant to provide the product fraction (355 mg) as an amber oil. The 
product fraction was a 2:1 mixture (mol ratio) of 229G and the 
corresponding 2'-H product, as judged by proton NMR. 
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10 



15 



20 



25 



^- N-(3,4-Dimethvl-5-isoxazo1vl)-4'-(mftthi, n qsulfnnvlnvY WpfhYi-9'- 

(3,3,3-triflnoroT)ropvl)-N-ff2-t.r,-T nethvlfiilvnAf>ioxvmethvl1 f1 , T. 
biphenvll-2-sulfonamide 

The 229G mixture (360 mg, 0.63 mmol) was converted to the 
corresponding methanesulfonate ester according to General Method 3. 
The entire crude product 229H was used directly in the next step. 

4'-f(2-ButYl-4-oxo-l,3-dia?!aapirof4.41nnn.1. en-a.vnmPt >Y^].M-rQ^.f_ 
dimethyl-5-isoxa?iolvl)-2'.f.qa,.^. triflunmpmp Yl).M-f(0- 
trim^thylsilYDethoxvmethvn m'.hi phenvn.2.«ii1fen»mi^ ^ 
229H was used to alkylate 2-butyl-l,3-diazaspiro[4.4]non-l-en-4- 
one according to General Method 4. The crude residue was 
chromatographed on siUca gel using 2:1 hexanes/ethyl acetate as eluant to 
provide the product fraction (370 mg) as a slightly orange oil. The product 
fraction was a 2:1 mixture (mol ratio) of 2291 and the corresponding 2'-H 
product, as judged by proton NMR 

^- 4'-f(2-Butyl-4-oxo-l,3-diazaspirQr4.41nn n -l-en-3-vnTnethvn-JV-f.<t4- 
.dimethvlisoxazo1-fi-vl)-2'.(.3..q 3-<:rifl uoropropvn fl . I'-bip hPn yiyst- 
sulfonamide 

The 2291 mixtue was deprotected accoi^ng to General Method 8. 
The crude product (which contained the 2'-H contaminant) was purified by 
reverse-phase preparative HPLC. followed by extraction with ethyl acetate 
from pH 8 potassium phosphate buffer. Finally, silica gel chromatography 
using 2:1 hexanes/acetone as eluant provided the title compound (120 mg) 
as a white foam; LRMS m/z 631 (ESI+ mode); HPLC retention time 3.78 
min (Method C); HPLC purity >98%. 
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Examp lfi 230 

4'-f(2-Butv1-4-oyo-1 .S-diazasnirnU ^L1 non-l-fin..q.Y nrv, ethvl1-N-r.q ,4. 




10 



15 



25 



^- Methyl 3-(2.propei iylV4.ft , rifl i ior omethflnA«nlfnQ vio^)W.n«fo 

Methyl 4-hydroxy-3-(2.propenyl)benzoate (12.0 g, 62.4 mmol, 
prepared according to W.J. Greenlee, et. al., WO 91/11999) was treated 
with trifluoromethanesulfonic anhydride acconiing to the procedure of 
Example 229, Step E. The crude product was chromatographed on silica 
gel using 3:1 hexanes/ethyl acetate as eluant to yield 17.4 g of 230A as a 
yellow oil. 



B- Methvl 3-(.3-hvdrnyYprnpyn-/t- 

{trifluoromethanefiii1fnnvloxv)hftn9:nflto 

Borane-THF complex (1.0 M solution in THF, 32 ml,32 mmol) was 
added to a solution of 230A (8.5 g, 26 mmol) in THF at 0 «C. The mixture 
20 was stirred at RT for 16h and then cooled to 0 -C. A 1.0 M solution of 
sodium/potassium phoshate buffer (pH 7, 50 ml) was added, followed by 
30% aqueous hydrogen peroxide (9.0 ml). The mixture was allowed to 
warn to RT, then water and EtOAc were added. The organic layer was 
dried over sodium sulfate and evaporated. The crude product was 
chromatographed on silica gel using 1:1 hexanes/ethyl acetate as eluant to 
yield 4.3 g of 2dOB as a yellow oil. 
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^- N-(3,4-DiTnethvl■5■isoxfl7nlYn■2'-(3-hvr^rnvYprnpy^^_>^»_ 

(methoxYr^rhonv1VN-f(2.tnmpfKyi^,-iyl)ethnvv^.f>^yi] p i. 
biDhenvll.2.g ulfonaTniHft 

Suzuki coupling of 230B (1.3 g. 3.8 mmol) according to the 
■> procedure of Example 229, step F, provided 230C (750 mg) as an orange 
oil following silica gel chromatography usingl:lhexanes/ethyl acetate as 
eluant. 



^' N-(3.4-Dimethvl-5.ifinv»^.nlYi )-2'-(3-fliinrop T.npYn_.i»_ 

("^ethoxYcarhoTivl)-N-frg-friT»ot>,v isi]vi)p,h,^,,^^,,^ ^, 
biphenvn- 2-3ulfnnami>To 

A solution of 230C (760 mg,1.3 mmol) in dichloromethane (3 ml) 
was treated at -78 ->C with (diethylamino)sulfur trifluoride (0.21 ml, 1.6 
mmol). The mixture was allowed to warm to RT. Ailer 15 min, water was 
15 added and the aqueous layer was extracted with two portions of 

dichloromethane. The organic extracts were dried over sodium sulfate, 
concentrated, and the residue was chromatographed on silica gel using 2:1 
hexanes/ethyl acetate as eluant to provide 230D (175 mg) as a yellow oil. 

^- N-(3,4-Dimethvl.5.isovfl^n]Yl ).2'.f3.fliinTv>p ^PYn-f- 

{ hYdroxYmethvn.N.f(?.triniPthvT.nY iH^ Q^^,T.^i, iLu.-pu^^yi| 
2-sulfonflTY^ iMo 

A solution of 280D (175 mg,0.3 mmol) in THF (5 ml) was treated 
with DIBAL-H (0.53 ml of a 1.6 M solution in toluene, 0.8 mmol) at -78 
25 -C. The temperature was allowed to rise to -25 "C and the mixture was 
stiired for 2 h. Water (2 ml) and ether (10 ml) were added and the 
mixture was stirred at RT for 2 h. The mixture was filtered and the 
filtrate concentrated to provide crude 230E (110 mg) as a colorless oil. 
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N-(3,4-DiTnftt,hvl-5-isoxa7nl vl)-2'-f3-flnnropropv]VA'. 

(methanesiilfonYlo xY)methvl-N-r(2-trinifit.hY ^«^i Yl)ethoxv7TiPthy i ] 
fl.l'-biphfl nvl1-2-sulfonfl7TniHp 

230E (110 mg,0.2 mmol) was converted to the corresponding 
5 methanesulfonate ester according to General Method 3. The entire crude 
product 230F was used directly in the next step. 

^- 4'-f(2-Butvl-4-oxo.l.a-difl7.a fipirof4.41nnn-l.en-3-v1^mPthvn-N.<'a , A- 
dimethvl-5-isoxa2o1vlV2' -(3-flunrnp r opvl).N-r(2- 
trimethvIsilvDethoxvmethvn [i l'-binhfinvIl-9-^ulfonfln^iriA 
230F was used to alkylate 2-butyl.l,3-dia2aspiro[4.4]non.l.en-4-one" 
according to General Method 4, to provide 230G (124 mg) as a colorless oil, 
which was used without further purification. 



10 



^- 4'-K2-Butvl-4-oxo-l,3.dia?;a.SDiror4.41nr.n- i -en-3-vnTnPthY l]-y./-Q,^. 
dimethylisoxa znl-.5.vl).2'.(3-fliinmp roDvn fl . 1 '-hip >,»»Yi]-0- 
sulfonamide 

230G (124 mg, 0.2 mmol) was deprotected according to General 
Method 8 (EtOH). The crude product was purified by silica gel 
chromatography using 1:1 hexanes/ethyl acetate as eluant provided the 
title compound (23 mg) as a white foam; LRMS m/z 595 (ESI+ mode); 
HPLC retention time 2.10 min (Method D); HPLC purity >98%. 



Example 231 

4'-K2-Butyl-4-oxo-1 3-dia2aapirnf 4.41non.1.ftn-3.vnniftf.hYl]-9'.(i 
difluoroethYl)-A^-(3.4-dimethYl1soxazol-5.vn fl 1 '.K^p henvn.2-«iilfnn.^4^o 
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^' 5-Broino.2-(trifluorQmftt.h anesulfnnY lnv y)acetop hftnnnP 

6-Bromo-2-hydroxyacetophenone (3.3 g. 15 mmol) was treated with 
5 trifluoromethanesulfonic anhydride according to the procedure of Example 
229. Step E. The crude residue was taken up in ether and washed twice 
with 10% aqueous potassium dihydrogenphosphate solution and once with 
brine. The ether solution was dried over magnesium sulfate and 
concentrated to provide crude 231A (4.7 g) as an orange oil, which was 
10 used without further purification. 

®- a- -(l,lrDifluoroethYl)-4-(triflunromethflnp«nlfnn vloxv)hrnrnnho».^.,^ 
231A (4.4 g, 13 mmol) was treated at RT with neat 



15 



(diethylamino)sulfur trifluoride (2.5 ml. 19 mmol) and the resulting 
solution was stiired at RT for 40 h. The mixture was poured onto ice. 
aqueous sodium bicarbonate solution was added, and the mixture wal 
extracted with three portions of dichloromethane. The combined extracts 
were dried over sodium sulfate and concentrated, and the residue was 
chromatographed on silica gel using 5:1 hexanes/ethyl acetate as eluant to 
20 provide 231B( 4.0 g) as an orange oil. 



^" ^ -(^ilrDifluoroethvl)-4-(t.riflnorometh»np^n T fonvloxv^hftnaalH»t,Y '^° 

A solution of 231B (3.8 g, 10 mmol) and DMP (1.2 ml. 15 mmol) in 
diy THP (60 ml) was treated dropwise at -78 "C with n-butylUthium (5.0 

25 ml of a 2.5 M solution in hexanes, 13 mmol). 10% aqueous potassium 
dihydrogenphosphate solution was added and the resulting mixture was 
allowed to warm to RT. 1:1 hexanes/ethyl acetate and brine were added 
and the organic layer was collected, dried over sodium sulfate, and 
evaporated. The residue was chromatographed on silica gel using 3:1 

30 hexanes/ethyl acetate as eluant to provide recovered 231B (1.4 g), followed 
by 231C ( 1.0 g), which was an orange oil. 
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.trimethYlsilYl)P.<:hoyYmf.thvn fl.l'-hiph..yi|_o..„if^^,^i^, 
Suzuki coupUngof 231C (1.0 g. 3.2 mmol) according to the 
procedure of Example 229. step F, provided 231D (640 mg) as an orange 
oil following silica gel chromatography using 3:1 hexanes/ethyl acetate as 



eluant 



^' 2'-(l,l-Difl„ornethvl)-Ar.( .q. ^.d imethv1i^nv«..ni-g_y]) >|. 

^ hYdroxYmethvl.N-ff2.tWm.fT,y lc,-i^,i)ethnw^.,V,yi| p.i>.hiph..,yi].o. 

sulfonamidft 

231D ( 640 mg, 1.2 mmol) was subjected to sodium borohydride 
reduction according to General Method 14. The crude residue was 
chromatographed on silica gel using 1:1 hexanes/ethyl acetate as eluant to 
provide 231E (550 mg) as a brown oil. 

^- 2'-(ia.Difluornethvn-A;--r.^ .t.dimethvli«r.v^,»i-R,yi) >|. 

(methanesulfonvloyv)methvl.>r.fr9-frn»,..H vlsilvlWfl,nv^^..Uy,] 

fl.l'-biphfinYl]-2-sulfonami><o 

231E ( 360 mg, 0.7 mmol) was converted to the corresponding 
methanesulfonate ester according to General Method 3. The entire crude 
product 231F was used directly in the next step. 

^' ^'-K2-Butyl-4-oxo-l,3 -diazaspiro f4.41nnn.l..r,.Q.vi)n,pt.hvl].9'.( i,i- 
difluorofithYl)-?vy-(j^,^ ^dimethv1ifinv^zol.fi.vn.Xr.f^9. 

trimethylsilyDethnv^rmPthvn n 1 '-H^rT.o^yl1-2-s,,]fnr,.^4^. 

231F was used to alkylate 2-butyl-l,3-diazaspiro[4.4]non-l.en-4-one 
according to General Method 4. The crude residue was chromatographed 
on silica gel using 1:1 hexanes/ethyl acetate as eluant to provide 231G 
(170 mg) as a yellow oil. 
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^' ^'-K2-Buty?.4-aTo.l,3-diazaspirnf4.41nnn.i..».Q-^ n^^thTl]"l^ 

4ifluoroet:hYl)-Ar-r3 4.dimethvlisnv«,oi-;.-^, n4l1^hip h..yi|_<^ 
sulfonamiHft 

231G (150 mg, 0.2 mmol) was deprotected according to General 
> MetOiod 8 (EtOH). The crude product was chromatographed on siHca gel 
using 1:1 hexanes/ethyl acetate as eluant to provide the title compound 
(36 mg) as a white foam; LRMS m/z 599 (ESI+ mode); HPLC retention 
time 3.58 min (Method A); HPLC purity >98%. 

Example 23g 

.4'.[(2-Butyl-4-oxo-1 8.dia2asnirnr4 zl]»» n-l-en-3-vnm^fhvll-2V9, 9,9. 
kifluoroethyl)-Ar.(3.4-dimethyli.oy..m.5.vn n v.u^^ ^...,.^ o ^-.ifn,,,,,;,,, 




^- Methyl 4-bromo-3-(hrnT»nmethvnhAn^nafo 

Methyl 4-bromo-3-methylbenzoate (20 g, 87 mmol) was brominated 
according to General Method 13. The crude orange soUd was triturated 
with 4:1 hexanes/ethyl acetate to provide 232A (14.7 g) as a white solid. 

^' Methyl 4-bromo.3-(2.9 ^-frifl^^ro^thvnhAn.^of. 
Mettiyl 2,2-difluoro.2-(fluorosulfonyl)acetate (3.1 ml. 25 mmol) was 
added to a mixture of 232A ( 7.0 g. 22 mmol) and copper(I) iodide (420 mg 
2.2 mmol) in DMP (45 ml) under a nitrogen atmosphere. The mixture was 
heated to 85 for 16 h. The mixture was cooled to RT and the solvent 
was evaporated. Hexanes and brine were added, and the organic layer 
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was dried over sodium sulfate and concentrated to give a yellow soUd (6.0 
g), which contained 232A and 232B. 

The solid was dissolved in DMF (15 ml) and stirred at RT with 
potassium acetate (1.0 g, 10 mmol) for 3 h. The solvent was evaporated 
5 and the residue partitioned between ethyl acetate and water. The organic 
layer was dried over sodium sulfate and concentrated, and the residue was 
chromatographed on sUica gel using 4:1 hexanes/ethyl acetate as eluant to 
provide 232B (3.4 g) as a white solid. 

10 C. N-(3,4-Dimet.hvlisoyfl7f»1..'^ .vl)^'-fniPthnyvcarbonv]V9.'.( 9,9,o. 

trifluoroethvl)-N-rf2-trimfithv1«ilYl )ethoxvmPthvn fl.r-binhpnYl]-9. 
sulfonamide 

Suzuki coupling of 232B (1.8 g, 5.9 mmol) according to the 
procedure of Example 229, step F, provided 232C (1.3 g) as a yellow solid 
following siUca gel chromatography using 3:1 hexanes/ethyl acetate as 
eluant. 



15 



D. N-(3,4-Dimethvlisoxa7.n1.. 5-vIW.hY Hr oxvmethv]-2'/ 9,9 9. 
trifluoroethvl)-N-f(2-triTnPthvl« n vnethoifvmAfT,vn f] T-hip h^nyii.o. 
^0 sulfonamidft 

232C ( 1.3 g. 2.2 mmol) was treated with DIBAL-H according to the 
procedure of Example 230, step E, to provide 232D (650 mg) as an oil 
following silica gel chromatography using 3:1 hexanes/ethyl acetate as 
eluant. 

25 

^- N-(3,4-DimethYlisoxazol-5-v1)-4Vmfithflr.^«,U fonvloYv)TnPf.hYl.9>- 

(2.2,2-trifluoroethvn-N-rr9 -trimethvlfiilYl)ethnyvmft<-.hYl] f i ,T- 
biphenvll-2-sulfonamidp 

232D (650 mg, 1.1 mmol) was converted to the corresponding 
30 methanesulfonate ester according to General Method 3. The entire crude 
product 232E was used directly in the next step. 
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^methYlifioxazQl.5-vl)-2'-f9,9,<j.triflunrnAf].yn-XT p(o 
trimethYlsilvDethoYvmethvll n i'-K,^ !,.^..,^ . lulfonamid^ 
5 232E was used to alkylate 2-butyl-l,3.dia2aspiro[4.4]non-l-en-4-one 

according to General Method 4. The crude residue was chromatographed 
on siUca gel using 2:1 hexanes/ethyl acetate as eluant to provide 232F 
(440 mg) as a yellow oil. 

4'-f(2-Butyl-4-oxo-1,3.(jia zaRpiroM ^ 1 n on.l..n.,^..iw..i., ,,T xr ^ 

dimethYliso,fa7nl-fi-v1).y.f2.2,2-fHfi„.w...i, ^l)n,l'.h^P >.o.yi|_o 
SulfonamiHp 

232F was deprotected according to General Method 8 (EtOH). The 
crude product was purified by reverse-phase preparative HPLC, followed 
by an extraction with ethyl acetate from pH 5 sodium phoshpate buffer to 
provide the title compound ( 78 mg) as a white foam; LRMS m/z 617 (ESIh- 
mode); HPLC retention time 1.69 min (Method H); HPLC purity >98%. 



15 



20 



25 



Examp le 23.9 

4W(2-ButY]-4.nYo-1 8-d1i.'^nomror4vtlnn.,.i..^.3.vnn,Pfl.yli-M_^Q 
dimethYh-soxa.o1.5.Yl)-2>-f(2-mPthYlWov..]fl,l>-h,-n.o...1 ,o....„,,^,,, 




A. 2-Bromo-.'S- methvlp h^n»l 

A solution of sodium nitrite (2.8 g, 41 mmol) in 5 ml water was 
added rapidly with stirring to an ice-cooled mixture of 6-amino-m^esol 
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(5.0 g, 41 mmol) and 48% hydrobromic acid (17 ml, 100 mmol). The 
temperature was kept below 10 "C by addition of ice chips. The diazonium 
salt solution was then added in portions over a period of 30 min to a 
boiling mixture of copper(I) bromide (6.4 g, 22 mmol) and 48% 
5 hydrobromic acid (5 ml). The resulting mixture was refluxed for an 
additional 30 min, then was cooled and extracted with ether (2xl00ml). 
The combined organic extracts were washed with water, dried over 
magnesium sulfate, and evaporated. The residue was chromatographed on 
silica gel using 98:2 hexanes/ethyl acetate to afiford 233A (1.6 g, 20%) as 
10 an oil. 



15 



20 



25 



30 



B. 4-Bromo-a -(2-methv1propoxv)tn^^ iflno 

Isobutyl bromide (0.70 ml, 6.4 mmol) was added to a mixture of 
233A (800 mg, 4.3 mmol), potassium carbonate (1.2 g, 8.5 mmol), and 
DMF (2 ml). The mixture was stirred for 36 h at 45 »C and was then cooled 
and concentrated under vacuum. The residue was added to water and 
extracted with ethyl acetate (3 X 50ml). The combined organic extracts 
were washed with water and dried over sodium sulfate to give 233B (960 
mg, 93%) as an oil. 

4-Bromomethvl-2.f2-iTiPt.hYlpropoxvVl-hT-r.mnW,^^<> 
233B (960 mg, 3.9 mmol) was subjected to NBS bromination 

according to General Method 13. The crude 2830 (1.1 g, 86%) was used 

without further purification. 

°- 4-[(2.Butyl-4-oxo-l,3-diazaspirof4.41nnr..l.^ n .3-vl)niPthYl].9.( 9- 

methvlpropnyy)-! -bromobftn z^n^ 

233C (1.1 g, 3.4 mmol) was used to alkylate 2-butyl-l,3. 
diazaspiro[4.4]non-l-en-4-one according to General Method 4. The crude 
residue was chromatographed on siUca gel using 1:1 hexanes/ethyl acetate 
as eluant to provide 233D (550 mg, 40%) as an oil. 
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^' 4^f(2-B^il;Y].4.oTO.l,3. din7nspiro f4.4lnnr,-i.^r,-.q.vl)methv]] .M.(q>f 
dim6thYlisoxa7ol-5-v])-2'-f(2.mpt].Yn proDoxv].N-fr9- 
trimethYl.silYl)ef,hny,miethvn fl T-Ki>K^nvll-2-su1fn^.^^^o 
Suzuki coupling of 233D (550 mg, 1.3 mmol) according to General 
Method 1 provided 233E (660 mg, 60%) as an oil following silica gel 
chromatography using 2:3 hexanes/ethyl acetate as eluant. 

^' 4'•f(^-S^<TM-ovp■^,3^^ia^flsp^ror4■4^nnn-^■on■a-y |)^»^thv^]-^J■^5^.^■ 
(iipiethYlipoxazol-5-vn-2'.rf2.Tnpf>,yiY.. poxviri V.h;p T...yi1 o 

sulfonamiHp 

233E (660 mg) was deprotected according to General Method 8 
(EtOH). Water was added to the crude residue and the mixture was 
extracted with ethyl acetate (3 X 50ml). The combined organic extracts 
were washed with water and dried and evaporated. The residue was 
chromatographed on silica gel using 1:1 hexanes/ethyl acetate to provide 
the title compound (270 mg, 60%) as a white solid, mp 58.6rC ; LRMS 
m/e 607 (ESI+ mode); HPLC retention time 26.32 min (Method B); HPLC 
purity >98%. 



Example 234 

i:r[(2-ButYl-4-oyo-1 3-dia7Hsmror4 41nnT..i .en.3-vnm^fhy l].M,rQ a 
. dimethYlisoxaznl.5-Yl)-2'.(2.methoxvethoxv^ fl V.h,-p i,..,.1_o ^..^.-.n.^.y,. 
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^- 4-Bromn.3-(2.methnwfl^. hoxv)f.nliiftno 

233A (800 mg, 4.3 mmol) was alkylated with l-bromo-2- 
methoxyethane (0.89 g. 6.4 mmol) according to the procedure of Example 
233, step B, to give 234A (840 mg, 81%) as an oil. 

^' 4-Bromomethv1.2-(2-nnftthnvy .fhoxv^-1-hrnmnKo^,^^. 

234A (840 mg, 3.4 mmol) was subjected to NBS bromination 
according to General Method 13. The crude 284B (510 mg, 46%) was used 
without further purification. 

^* ^r(2-Butyl-4-oxo-l,3-diaza.snirof4.4]nnn-i-.n.?^.y i )n^ethvl] -9-r9. 

methoxvethnvYl-l -bromnhpn-y.Pn.:^ 
234B (510 mg, 1.6 mmol) was used to alkylate 2-butyl-l,3- 
dia2aspiro[4.4]non-l-en-4-one according to General Method 4. The crude 
residue was chromatographed on silica gel using 4:1 hexanes/ethyl acetate 
as eluant to provide 234C (600 mg, 88%) as an oil. 

^' ^-f(2-Butyl-4.oxo-l,3-diazasnirof4.41nnn-i.^n-Q . vi>mfitbvl1.Tvr.( 5t,.i- 

dimethvli«nyai.n1.fi.yl).2'.f2-niAfT.>. xvethoyvm.f rO- 

trimethYlsilyDethainrmethvll n V-KjpV,op^,| ].2.s„ifn^.^,-^. 

Suzuki coupling of 284C (600 mg, 1.4 mmol) according to General 
Method 1 provided 234D (550 mg, 54%) as an oil following silica gel 
chromatography using 2:3 hexanes/ethyl acetate as eluant. 

^' ^'-K2-Butyl-4-nyo-l,3-d<a7a spiror4 41non-1.Pn-.^-vl)TnP«:byl1 .M.^Q..- 
dimethylisoxazol.5-yn-2'-(2-mPt.h»vy.. W^n T-Kip '^-yM-'^ 

snlfonamidft 

234D (550 mg, 0.8 mmol) was deprotected according to General 
Method 8 (EtOH). Water was added to the crude residue and the mixture 
was extracted with ethyl acetate (3 X 50ml). The combined organic 
extracts were washed with water and dried and evaporated. The residue 
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was purified by reverse-phase preparative HPLC to provide the title 
compound (125 mg. 30%) as a white solid, mp 55-58 »C ; MS m/e 609 (ESI+ 
mode); HPLC retention time 22.75 min (Method B); HPLC purity >98%. 

^ Example 2SF> 

4'.[(2-ButY].4.oxo-1 3-<ii9zasmrnU^] nnr. .i.en.3-vnm^fKvl].2>.h„<:v].T^.( a^>,, 
dimethvlisoxazol-fi.vnri , i '.Mr henvll.;^.«nlf »no^;^^ 




10 



16 



^ 4-Bromo.a.C 1 -butenvl )hpn ^nr»,t^i^ 

2A (4.0 g, 19 mmol) was reacted with propyltriphenylphosphonium 
bromide following the procedure of Example 27, step A. The crude residue 
was chromatographed on silica gel using 9:1 hexanes/ethyl acetate to 
afford 235A (2.2 g, 49%) as an E/Z mixture. 



^- 4-Bromn-.q-butvlhftr>7:nnifTn-1o 

A mixture of 236A (2.2 g, 9.3 mmol) and 210 mg of PtO, in 40 ml 
20 Eton was hydrogenated at 35 PSI for 40 min. Filtration and 
concentration gave 1.4 g of 235B (62%). 

C. 4-Bromo.a.hutvlben7.fl1/lAtiY^'' 

285B (1.4 g, 6.8 mmol) was treated with DIBAL-H according to 
25 General Method 14 to provide crude 285C (1.2 g, 90%) as an oil. 

^- N-(3,4-Dimftthvl-5-isnyfl ^olvn.2'.hn».Yl-4'.formYl->J. [(9. 

trimethYlsilYl)ethoxvmethvnfl,T.Kiphenvn.2.s„1fnno.»;^^ 
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235C (1.2 g, 5.1 mmol) was subjected to Suzuki coupUng according 
to General Method 1 to provide 235D as a crude oil. 

®- N -(3.4-Diniethvl-5-isnyfl7n1vn . 2'-butvl-4'-hvdroxvm^f.>.vl.M-r r9- 

^ trimethylsilv1)ethoxAmifithvl]ri V.biDhftnv11.9.«„lfn...^H- 

235D (entire sample) was reduced with sodium borohydride in 
methanol according to General Method 11 to provide 235E (1.4 g, 50% 
from 235C) as an oil. 

^' N-(3,4-DimethYl -5-isoxazol v l) -4'-(mfttbanp«nifonvnnyvmpthY i-9'- 
butyl-N-r(2.triTnethvlsilvnftfhnv vmethvn n 1 '-hip T,or,yi]_o_ 
sulfonamidfl 

235E (1.4 g, 2.5 mmol) was converted to the corresponding 
methanesulfonate ester according to General Method 3 to provide 235F 
15 (1.4 g, 90%) as an oil. 



20 



^' 4'-f(2-Butvl-4-nxo-l,3-dia7,asnirof4.41nnn-l-» n -3-vl)mPt.hvn-y-K„fy i- 

N-f(2-trimethvlsilvl)fithn Kvmethvn-M.(3.4-dimethYl-fi- 
isoxa2olvl)fl.l'-biphenv1]-2-sulfnnflTn.Ho 

235F (1.3 g, 2.1 mmol) was used to alkylate 2-butyl-l,3. 
dia2aspiro[4,4]non-l-en-4-one accordmg to General Method 4. 235G (1.3 
g, 85%) was produced as an oil. 

^' 4'-K2-ButYl-4.oxo-l,3-dia2asniror4.41nnn-l. o n-3-vninftt.hYl] -^'->^"^yi- 
N-(3,4-dimethYl-5-isoxazolvnn l'.binhPnv11-9..c»ifx^o^;^^ 

235G (1.2 g, 1.7 mmol) was deprotected according to General 
Method 7. The crude product was purified by reverse-phase preparative 
HPLC to provide the title compound (620 mg, 62%) as a solid, mp 58-61 "C; 
MS m/e 591 (ESI+ mode); HPLC retention time 26.67 min (Method B); 
30 HPLC purity >98%. 



- 197- 



wo 01/44239 

PCT/USOO/33730 

Examp lfl 

4'-f(2.Bnt.vl-4-nYO-1.3-dia7asp r»f 4.4inQn.1.pn-q-vl)methv?1-M.( Q- 
methYlisoxazol-5-Yl)-?,'.trif1uornmpthYip T-Mph6nvll.9>.<:„1fn..^;^^ 




[ 2-fK3-methyl-5-isoxa2o1vl)rrf?,-1aimethvlsiWn.t hoxvlTTiPfhyl] <.»,,-».] 
sulfonvllphenynhnmnir. t^niA 

10 25B (14 g, 31 mmol) was converted to the corresponding boronic 

add according to the procedure of Example 45, step B. The crude product 
23eA (16.5 g, estimated purity 60%) was produced as an amber oil, and 
was used without further purification. 

^' 4'-Formvl-N-(3.methv]..'^.isnv>. ^oivn.2'.tHfT.inromethv1-M. [r9i- 
trimethvlsilv1)ethoy^anethv^^ n 1 ■-h^r h envn.2-«„lfnn^ »,^^. 
236A (8.0 g, 20 mmol) was subjected to Suzuki coupling with P6 
according to General Method 1. Silica gel chromatography using 2:1 
hexanes/ethyl acetate as eluant provided 1.8 g of a mixture of 236B and a 
highly crystalline impurity. Trituration with 2:1 hexanes/ethyl acetate to 
remove this impurity provided 236B (1.0 g) as an orange oil. 

^- 4'-Hydroxymeth Y l. N.f3.met , h v 1 -5-isoxaznlvn.9'.trifluornmpf.}.y i.M- 
r(2-trimethv1.si1vnethoxvmftf.hvl] f T.l'.binhpnvl].9. sulfonamiH^ 
236B (880 mg, 1.6 mmol) was reduced with sodium borohydride (0.3 
eq.) in ethanol according to General Method 11. The crude residue was 
chromatographed on silica gel using 2:1 hexanes/ethyl acetate as eluant to 
provide 236C (450 mg) as a yellow oil. 



20 
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^* ^'-(Methanesulfonvlnvv)rn qthvl-N-fa.mfit,hvI-5-isoyaznlY n-9'- 
kifluoromethvl-N.f(2.trim^fh Ylsilvl)ethoxvmethvliri.r.hip l.^nYi]-o, 

sulfonamide 

5 236C (450 mg) was converted to the corresponding 

methanesulfonate ester according to General Method 3. The entire crude 
product 236D was used in the next reaction step. 

^- 4'4(2-Butvl-4-oxo.l.3w!i«^ap pirof4.41nnn-1.en.3-vnmftt.hYl1>J-( g- 
10 roethvl-5-isoxazolvn-2'-fn- fluQmmp.t.hvl.TV^.pr 9- 

trimethvlsilvDethoxvmfit.hvl] f l.l'.biphfinv]]- 2-sulfonflTn^HA 
236D was used to alkylate 2-butyl-l,3-diazaspiro[4.4]non-l-en-4- 
one according to General Method 4. The crude residue was 
chromatographed on sihca gel using 2:1 hexanes/acetone as eluant to 
15 provide 236E (170 mg) as a yellow oil. 

^' 4'-K2-Butvl-4-oxo-l,3-diaza.sDiror4.41nnn.l .en-3-vnTnflt].YnT^-<'«- 
methvl-5-isoxazolvn.2'-t nfluorQinethYl fl.l'-bip hftn Y^I-^- 
sulfonamide 

20 236E (100 mg) was deprotected according to General Method 8 

(ethanol) to provide the title compound as the hydrochloride salt (77 mg), 
which required no additional purification: MS m/e 589 (ESI+ mode); HPLC 
retention time 3.72 min (Method C); HPLC purity 97%. 

Example 2.37 

N-(4-BrQmn-.3-m>.fh Yl-5.isoxa7.nlvI)-4^-fr2-hntvl-4-Qxn-1 ^R. 
dia2aspiror4.4lnon.1 -An-.q.vl)mftt]ivn-9>.triflunrnniPfhY^ f ^ , ^ '- 
biphenvn- g-sulfonamidft 



- 199- 



wo 01/44239 



PCTAJSOO/33730 




10 



15 



Bromine (33 mg/ml solution in acetic acid, 18 mg, 0.11 mmol) was 
added in portions to a solution of 236 (53 mg, 0.09 mmol) and sodium 
acetate (35 mg, 0.42 mmol) in acetic add (4 ml) at RT. The solvent was 
evaporated, aqueous potassium phosphate solution was added, and the pH 
was adjusted to 8. The mixture was extracted with ethyl acetate, and the 
combined organic layers were dried over sodium sulfate. The residue was 
chromatographed on silica gel using 1:3 hexanea/acetone as eluant to 
provide the title compound (31 mg) as a white powder following 
lyophilization: MS m/e 667, 669 (ESI+ mode); HPLC retention time 3.83 
min (Method C); HPLC purity 94%. 

Example 23fi 

4'-[(2-Butyl-4-oxo-1.3-dia7aspirof4.dlTinn.i - en-3-vl)TnPthYll.N-(4-f>h1nrn.a. 
methYl-5-isoxazolvl)-2'-trifl,ioromAt-.hvlf i,i>.K;phenvl1-9.-«„if»»o»,;^^ 




20 



Clorox bleach (6.25% sodium hypochlorite solution, 225 fil) was 
added in pori;ions to a solution of 236 (32 mg, 0.054 mmol) in THF (2 ml) 
at RT. The solvent was evaporated and the residue was purified by 
reverse-phase preparative HPLC, followed by preparative thin-layer silica 
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gel chromatography using 10% methanol in dichloromethane as eluant. 
providing the title compound (1.0 mg) as a white powder following 
lyophilization: MS m/e 624 (ESU mode); HPLC retention time 3.53 min 
(Method A); HPLC purity 95%. 



5 



10 



Example 239 

4'-f(2-Butyl-4-oxo-l,3-dia7.a,ST>iror4.41nnn-l-.n . 3.vl)mfithvll.M.( <t^- 

dimethvl.5.i.soxaz9lyl)-2 '-(N - Tnefh oxv-N.mAfhwl.^inon,^thvn v. 
biDhenvn-pr-piilfn^o^^j^T^ 




15 



20 



26 



^ N-(3,4-Dimet.hyl-5-i8 oxazo1vl) . 4 '.hvdrnxvmpfT,yi.2'.rN.niAt.hnvy .M- 

methylamiT.0Tnet.hv1VN-f(2-mfithnvv.f]..^ ,)niethvn n T.>.,p X.»yi] 
2-sulfonaTnif1p 

P21 (230 mg, 0.48 mmol) was subjected to reductive amination with 
N-methoxy-N-methylamine according to General Method 5, yielding 239A 
(169 mg, 69%) as an oU. 



B 



■omomethYl-N-f3 4wlim6t.bvT.R.io»^o. ,Q]vn.2..r^ r.^,,;,,^, ^ 

methylaminomethYn.N-r(?-methow.tT.nvy Whv]1 n .T-K^p^.^y,] 
2-Sulfonftir>idft 

239A (165 mg, 0.33 mmol) was converted to the corresponding 
bromide according to General Method 2, yielding 239B (174 mg, 92%) as 
an oil following silica gel chromatography using hexanes/ethyl acetate as 
eluant. 
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^' i'-f(2-ButYl-4-oxo-1.3-dia7,aspirof4.41nnTi.i . en.3-vnmf>thY ]].M.rQ/|_ 

gimethYl-5-isoxa?!olYl)-2'-(N-Tnftthoxv-N-i.iPfhv io» iinomethvlVM. f(0- 
rnethoxvethoxv)methvmi,r-hiphenvn-g-«,ilf^,.o^,-^^ 

239B (170 mg, 0,30 mmol) was used to alkylate 2-butyI-l,3- 
> (iiazaspiro(4.4]non-l.en-4-one according to General Method 4. The crude 
residue was chromatographed on silica gel using hexanes/ethyl acetate as 
eluant to provide 239C ( 155 mg, 72%) as a yellow oil. 

^- 4^f(2.Butyl-4-oxo-l,3Kiia7.asmrQf4.4lnnT.-i-o n -3-vnTnfithv11-M-( Q.<- 

dimethvl-5-isoyazolvl)-2'-(N-mpfhn xvN-niftthvTaminoniftthvnn v. 
biphenvn-2-sulfonflTniHp. 

239C (150 mg) was deprotected according to General Method 7. The 
crude product was purified by reverse-phase preparative HPLC to provide 
the title compound (117 mg, 89%) as a white solid: MS m/e 608(ESI+ 
15 mode); HPLC retention time 17.75 min (Method E ); HPLC purity >97%. 



10 



Example 240 

4'-[(2-ButYl.4-oxo-l,3-dia7aspiror4.41nnn- i.en-3-v1)inp<:hY l]-'>'-(oo- 

difluQroethoxymet ;hvl).N-(3 , 4 - di methvli«nv,,ani-5.vnri.T-hip h^nYi]-0- 

SulfonamiHfi 




2^ A- Methyl 4-bromo-3-(hvdrn xvmethv1^hftr.^nato 

A mixture of methyl 4-bromo-3-methylbenzoate (168 g, 735 mmol), 
N-bromosuccinimide (141 g, 792 mmol), benzoyl peroxide (3.5 g, 15 mmol), 
and carbon tetrachloride (900 ml) was refluxed for 17 h. The mixture was' 
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cooled and mtered, and the filtrate was washed once with water and once 
with brine. The filtrate was then dried over sodium sulfate and 
concentrated to provide an orange oil (261 g), which was judged CH NMR) 
be about 70 mol% methyl 4-bromo-3-(bromomethyl)ben2oate. 
i The crude orange oil (261 g) was dissolved in 400 ml DMF and 

treated with potassium acetate (74 g, 750 mmol) at 0 "C. The mixture was 
allowed to warm to RT and was stirred for 54 h. The solvent was 
evaporated and the residue was taken up in 1:1 hexanes ethyl acetate and 
washed twice with half-saturated brine, then once with saturated brine. 
The organic layer was dried over sodium sulfate and concentrated to 
provide a new orange oil (208 g), which was judged to contain about 70 
mol% methyl 4-bromo-3.(acetoxymethyl)ben2oate. 

The crude acetate mixture (208 g) was dissolved in methanol (1 1) 
and treated with potassium carbonate (12 g, 87 mmol) at 0 "C. The 
mixture was allowed to warm to RT and was stirred for 18 h. The solvent 
was evaporated and the residue was treated with 130 ml IN hydrochloric 
add at 0 "C. The mixture was extracted once with 1:3 hexanes/ethyl 
acetate, once with 1:1 hexanes/ethyl acetate, and once with ethyl acetate. 
The combined organic layers were dried over sodium sulfate and 
concentrated, and the residue was chromatographed on silica gel using 2:1 
hexanes/ethyl acetate. The product fi-actions were combined, evaporated, 
and triturated with 1:1 hexanes/ethyl acetate to provide 240A (102 g) as 1 
white solid. 



^' Methyl 4-broTno.3.r(tetrahvdro.?,H.nvran.9.vlWy Tvi^.>.yi]u ,tr 

p-Toluenesulfonic add hydrate (50 mg) was added to a solution of 
240A (10 g, 41 mmol) and 3,4-dihydro-2H-pyran (10 g, 120 mmol) in 
didiloromethane (100 ml) at 0 "C. After Ih aqueous sodium bicarbonate 
solution was added, the layers were separated, and the organic layer was 
dried over sodium sulfate and concentrated to provide crude 240B (16 g) 
as a slightly yellow oil. 



30 
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^- H. -(3,4-DimethYl-5-is oxa7.ol v 1) ^'.methoirvrarhonvl-2'-rrt.Ptr«i.y ^..» 

2H-pvran-2-vl)oxvmethvl1.K-f ^9- trimet.hv<silvnoth^^^ 
biphenvn-2-sulfonamiHp 

5 Crude 240B (10 g, aproximately 25 mmol) was subjected to Suzuki 

coupling according to General Method 1. Silica gel chromatography using 
3:1 hexanes/ethyl acetate as eluant provided 240C (14 g) as a yellow oil. 

°' N-(3,4-Dimethyl-5.isoyazo1vn-4'-hvdrnvvm^fhY l.2'.f(tetrflhv^r.n-'>W- 

PYran-2-Yl)oxvmethvl1-IST-f9-trirn ^ thvIsilvnpfhnvYmethvl]ri V. 
biphenvn-2-sulfQnflmi<lA 

A solution of 240C (10.5 g, 17 mmol) in THF (200 ml) was treated 
with DIBAL-H (23.4 ml of a 1.5 M solution in toluene, 35 mmol) at -78 "C. 
The temperature was allowed to rise to -25 »C and the mixture was 
16 stirred for 2 h. Water (10 ml) and ether (100 ml) were added and the 

mixture was stirred at RT for 2 h. Ethyl acetate and hexanes were added, 
and the mixture was washed three times with aqueous sodium 
bicarbonate solution. The organic layer was dried over sodium sulfate and 
concentrated to provide crude 240D (9 g) as a deep maroon-colored oil. 



10 



20 



^' N-(3,4-Dimethyl -5-isoxa z olvl) .4'.fmPthan^«„ifonvloyvWAfhY i.9'- 
[(tetrahvdro-2H-pvran. 2-vl)QxvmPt.>iY l].V-p(0- 

trimethylsilvl)etJioxvmethYl]f1.l'.biphftn yl]-9. sulfonflTniHp 
240D (4.5 g, 7.5 mmol) was converted to the corresponding 
25 methanesulfonate ester according to General Method 3. The entire crude 
product 240E was used in the next reaction step. 

^- 4'-K2-Butyl-4-oxo-l,3-dia7asmrof4.41nnn.i.^ n -3.vnmftf:hYl].TVr.( aA, 
dimethyI-5-isoxa7olvl)-2'-fftetr«hY dro-2H-nvr«n-9-vi)oxvmPt.hY l ]-M. 



30 



I (2.trimethylsilyl)ethoxvniethvliri.T.hip hAr.Y ll-2-sulfonflmi/9A 
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240E was used to alkylate 2.butyl-l,3^azaspiro[4.4]non-l-en.4.one 
according to General Method 4. The crude residue was chromatographed 
on silica gel using 3:2 hexanes/ethyl acetate as eluant to provide 240P (6.0 
g) as a slightly yellow oil. 

4^K2-ButYl-4-oxo.l,3-d iazB . sniro f4.41non-l-pn.a-viWhvl1 .\r^5t,^_ 
dimethvl-5-).soxazolvl)-2'.h ydroxvTnfithY ].Nr.f(9- 

trimethvlsilvDethoyvmethvlin r.h,phenvl]-2.snlfnr,>.r.^4^^ 
A solution of 240P (6.0 g. 7.7 mmol) and 2N hydrochloric add (6 ml, 
12 mmol) in methanol (150 ml) was stirred for 16 h at RT. The mixture 
was neutralized with aqueous sodium bicarbonate solution and the 
methanol was evaporated. Aqueous sodium bicarbonate solution was 
added and the mixture was extracted twice with ethyl acetate. The 
combined organic extracts were dried over sodium sulfate and 
concentrated to provide 240G (5.0 g) as a crude orange oil. 

. 2'-BromomethYl-4'.K2. hutvl-4 - oyo - 1 .3-dj«....p ^.nfA^1^.^ , ^ 

vl)methvn-N.r .^- dimethvl-'^.igoxazol v1 ) .K. \(9.. 

trimethylsilvDethox^miethvn n ■T-Hiphonvn-2.«nlf».,o^,-^^ 

240G (590 mg, 0.85 mmol) was converted to the corresponding 
bromide according to General Method 2, providing 240H (373 mg. 68%) as 
a yellow oil following siUca gel chromatography using hexanes/ethyl 
acetate as eluant. 



4'-K2-Butyl-4-oxo-l ,3-dia7a . sm rof4.41nnTi-l -^n-S-vDrnfithviy VJo o. 
difluoroethoxvmethvn-N-(.q .^-^ imethvl-'^.isnvazolvl) -N-f( 9. 
trimethylsilvl)ethoYvmethv11f1 ,1'.K,phenvl1.9-«„1fn»o^;^^ 
240H (370 mg, 0.49 mmol) was used to alkylate 2.2-difluoroethanol 
according to General Method 4. 2401 (209 mg. 56%) was produced as a 
yellow oil following silica gel chromatography using hexanes/ethyl acetate 
as eluant. 
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Og-gulTl-4-OXQ.l,3-diazaspiTOf4.41nnn-1.>.^- 3.vl)^^t.hvn-9?^ 

difluoroethoxymethvl VN-(3.4.Hin.PthYi^c» .azn1-'^-vnn i <.y.;^ ^.^^.^ 

2401 (205 mg, 0.27 mmol) was deprotected according to General 
Method 7. The crude product was purified by reverse-phase preparative 
HPLC to provide the title compound (104 mg, 60%) as a white soUd: MS 
m/e 629 (ESI+ mode); HPLC retention time 17.18 min (Method E ); HPLC 
purity >97%. 



Examp le 241 

4'-f(2-ButYl-4-0Xp.l.3-dia7afini>0f4.41nnn.Kor,- ^ .vl)mfithv11-Nr.rq ^_ 
imethYligoxazo1.5.ylV2'-(2.flimroPthvnfir.hinh.nvn.9..„,..^.^,-.^, 




Methyl 3.f2-hydroxethvn-^■rf■^n•f1„»..^ eth«nP«„lf.»yl»^,,^K^ 
An ozone/oxygen gas mixture was bubbled through a solution of 
230A (8.3 g, 26 mmol) in methanol (100 ml) at -78 "C until a light blue 
color persisted. The solution was sparged with nitrogen to remove excess 
ozone, then triphenylphoaphine (10 g, 38 mmol) was added in portions. 
The cooHng bath was removed and the mixture was allowed to warm RT, 
then was concentrated. Ethanol (100 ml) was added to the residue and ' 
the resulting mixture was cooled to 0 »C. Sodium borohydride (1.9 g, 51 
mmol) was added. After Ih. the mixture was allowed to warm to RT and 
the solvent was evaporated. The residue was taken up in 10% aqueous 
potassium dihydrogen phosphate solution and was extracted with ethyl 
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acetate. The combined organic extracts were dried over sodium sulfate 
and concentrated, and the residue chromatographed on siUca gel using 1:1 
hexanes/ethyl acetate as eluant to yield 241A (4.5 g) as a colorless oil. 

5 B. N-(3.4-DimethvI-5-isnYfl zoivn.2'.(2.hvdroxfi<-.hYna'- 

(methoxvcarbonvI)-N-ff2-f rimethvlsi]vl)ethoxvTnpthYl] f i ,T- 
biphenvll-2-sulfQnaniiHft 

Suzuki coupling of 241A (4.5 g, 14 mmol) according to the procedure 
of Example 229, step F, provided 241B (4.1 g) as a yellow solid following 
10 silica gel chromatography usingl.lhexanes/ethyl acetate as eluant. 

^- N-(3.4-Dimethvl-5-isnva^ olvi).2'-f2-f1iioroethvn-4>- 

(methoxvcarbonvn-N-rf2-t.r imethvlsi1vnethoxvmftthY]] \i v. 
biphenvn-2-sulfnTiaTnif^A 

15 A mixture of 241B (1.0 g, 1.8 mmol) and (diethylamino)sulfur 

trifluoride (0.71 ml, 5.4 mmol) was stirred at RT for 20 h. The mixture 
was poured onto ice. Aqueous sodium bicarbonate solution was added and 

the mixture was extracted with two portions of dichloromethane. The 
organic extracts were dried over sodium sulfate, concentrated, and the 
residue was chromatographed on siUca gel using 1:1 hexanes/ethyl acetate 
as eluant to provide 241C (230 mg) as a yellow oil. 

^- N-(3,4-Dimethyl-5-isoxazo1vl)-2'-f2-fliinr o ethvl)-4'-(hYdroxvmet.hv1^- 
N-f(2.trimethv1silv])ethoxvmPthvl1 fT.r-biphpnvl]-9..„if»^o^,-^^ 

241C ( 230 mg, 0.41 mmol) was treated with DIBAL-H according to 
the procedure of Example 230, step E. to provide crude 241D (320 mg) as a 
yellow oil 



20 



25 



E. N-(3,4-Dimethvl-5-ianyfl7. olvl).2'.r2.f1iioroethvn-4'- 

(methanesulfonv1oyv)methvl-N.rr2.fr.-m ethvlsilvlW.b»vY7 »ofKyi] 
fl.l'-biDhenvll.2. suIfonamidft 
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241D (320 mg) was converted to the corresponding 
methanesulfonate ester according to General Method 3. The entire crude 
product 241E was used directly in the next step. 

^' ^•-f(2-ButYl-4-oyo.1 3-di^z asmrof4 4]nnn.i..».Q,^.i)^ethv]1.M.ra a. 
dimethvl-5.isoYazolv])-2'.r9. nuoroftt.hYl).M. [<'0- 
trimethylsilvDethoY^miethvTl fl ,T.K.ph.nvl1.9.«n1fn^o^,-^. 
241E was used to alkylate 2-butyl.l.3-diazaspiro[4.4]non-l-en-4.one 

according to General Method 4, to provide 241F (300 mg) as a yellow oil, 

which was used without further purification. 

4'-f(2-Butyl-4-oyo.^,3.dia^asniVnf4.41nnn.K.n.^.y i Whv11-A^.r.q .i- 
dimethYlisoxa7o1.5-vlV9.'.f2.fl„nrn.^].yn ri.i'-hip h.„yii.o, 
sulfonamidfi 

Crude 241F (300 mg) was deprotected according to General Method 8 
(ethanol). The crude product was purified by silica gel chromatography 
using hexanes/ethyl acetate as eluant provided the title compound (16 mg) 
as a tan solid; LRMS m/z 581 (ESI+ mode); HPLC retention time 2.05 
(Method H); HPLC purity 97%. 



nun 



Example 24g 

4'.r(2.Butyl-4.Qxo-1.3-dia7;aHpiror4.Alnr>n.i.o ^ .3.vl)^pt.Hyi1 -M.rQ^- 
dimethyli.sox«zo1.5.yIV2'.(2-hvdrnwethv1)n ^ '-K,p K..^. | . 2.,„ifon.mi^. 
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^' - y-(3>4.Dimet.hY]-5-isox a7.olv?)-4 ' -m ethovvP^rWy i. 2^f2.ffte«x^ 

2H-pvran-2-v])oyv1ethvn-M.r( 9.f^-^ ^thv1«i1vl> >fT,»^ Tnethvlin , v. 
biphenvl]- 2-sulfonamiHp 

I»yridimum p-toluenesulfonate (2 mg) was added to a solution of 
5 241B (1.0 g, 1.8 mmol) and 3,4-dihydro-2H-pyran (0.48 ml, 5.4 mmol) in 
dichloromethane (4 ml) at 0 "C. After 48h aqueous sodium bicarbonate 
solution was added, the layers were separated, and the oi^anic layer was 
dried over sodium sulfate and concentrated. The residue was 
chromatographed on silica gel using 2:1 hexanes/ethyl acetate to provide 
10 242A (320 mg) as a slightly yellow oil. 



N-(3,4-Dimethyl-5-isoxa7o1v1V4'-(hvdrnvvm^fhy n.2'.f2-r( f>>f..i,y^>^ 
■2H-pYran-2-Yl)oxv1ethvn.N.r(2-trimpfl,y l3ilvl)ethnvY n.pf>,yi] fi y 

biphenvll-9-«ll1fnn ^mr^iA^ 

242A ( 320 mg, 0.50 mmol) was treated with DIBAL-H according to 
the procedure of Example 230. step E, to provide crude 242B (250 mg) as a 



15 



yellow oil. 



^ N-(3.4-Dimet.byl.5-isoxazo1vl).4'.(methanp«nlfi.^v lo^)n,At>,yl-0>-p. 
^® f(tetrahvdro-2H-pvran-9. vl)oxviftt.hY l l.M- [(0- 

trimethylsilvl)ethoxvT»PthYl] f l .l'-hinhpnvt].9- suifo„»n.iHa 
242B (250 mg) was converted to the corresponding 

methanesulfonate ester according to General Method 3. The entire crude 

product 242C was used in the next reaction step. 

25 

°- ^'-K2-ButYl-4-oxo-l, 3-diazasni rof4.41nnri.l-^n-3-vDniAf.hY Tl-M.rQ,zt- 
dimethvl-5Msoxazo]vl)-2'-f^4rt.Ptr..i,y ^ro-2H-nw.r,.9.y n»^.|.^ 

N-f(2-trimethyl.silyI)et hoxymet , b v n ri.l'-hip h.:>nYl ].2-sulfonami^. 
242C was used to alkylate 2-butyl-l,3-dia2aspiro[4.4]non.l.en-4-one 
30 according to General Method 4. The crude 242D was used without further 
purification. 
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^' 4^(2-BBl;yl^-oxo-X.3- dia7aflnir of4.41non.1-Pn.3-v])TnPthvll.M4 ^A- 

dimethYl-5-isoxa^olvl)-2'-r9-T-,Yr^rnv YethvDn,T-hip ho^Yi].o- 
SulfonflTniHft 

242D was deprotected according to General Method 8 (ethanol). 
The crude product was purified by silica gel chromatography using 3% 
methanol in dichloromethane as eluant to provide the title compound (45 
mg) as a white solid following lyophiUzation: MS m/e 579 (ESI+ mode); 
HPLC retention time 1.42 min (Method H ); HPLC purity >98%. 

Example 243 

4'-K2-ButyM-oyo-1 S-diazaspirnU 41nQn-1 -PTi-^^-yDmeth v1]-M.( a a. 
dimethylisoxazol-5-yl).2'-f3-Tnethvlb»t.vnn V.K,Y i,.envll-9..«„1f.n.^,-^. 



15 




A- 4-Bromo.3-(3-methvl.l.h.i<-. Qnvl)ben7nn.f.n;i«> 

2A (2.0 g, 9.5 mmol) was reacted with 
isobutyltriphenylphosphonium bromide following the procedure of 
Example 27. step A. The crude residue was chromatographed on silica gel 
using 9:1 hexanes/ethyl acetate to afFord 243A (2.2 g, 91%) as an E/Z 
mixture. 



B. 4-Bromo.3.r.<^-methv1hntYl)ben7nnitri1p 

A mixture of 243A (2.2 g) and 220 mg of PtO, in 30 ml EtOH was 
hydrogenated at 36 PSI for 20 min. Filtration and concentration gave 1.9 
gof243B(86%). 
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4-BromQ■3-f 3-methvlbutvl)beng;al<^P^Y <^o 
248B (1.9 g) was treated with DIBAL-H according to General 
Method 14 to provide crude 243C (810 mg, 43%) as an oil. 

^- N.(3.4.Dimethvl-5-isoYfl7f.l Yl).4'-formvl-2'-(3.in6thvlhn<:Yn-Kr. [(0- 
methoxvethoxv)methvnn .T- hiphenvll-2-snlfonaTniHfi 
243C (810 mg) was subjected to Suzuki coupUng according to 

General Method 1 to provide 243D as a crude oil. 

^- N-(3,4-DimethYl-5-isoxazolvl)-4'-hvdrovy Tii ethvl-2'.f.q-TY.pfhY ^K»fy]^- 
N-f(2-methoxvet.haxv)m6thvlin 1 '-biphenvll-g.s ulfonaniiHp 
243D (entire sample) was reduced with sodium borohydride in 

methanol according to General Method 11 to provide 243E (490 mg, 30% 

from 243C) as an oil following silica gel chromatography using 

hexanes/ethyl acetate as eluant. 

^' 4'-BromomethvI.N-(3.4-dimethvl.S-isnva zolvl).2'-(.q-mQthvlbutvn-N- 
I(2-methoxYethoxv) methvll f] .1 '■hiphenvn-2-fliilfnnami^o 
243E (490 mg) was converted to the corresponding bromide 
according to General Method 2 to provide 243P (430 mg, 78%) as an oil 
following silica gel chromatography using hexanes/ethyl acetate as eluant. 

^- 4'-[(2-Butvl-4-oxo-1.3-dia z aspiror4.4]Tion-l-en-.^-vnTnethvn-2'-r.S- 

methYlbutYl)-N-f(2-methoxvftthn xv)methvn.N.(3.4-diinftt.hYl-R- 
isoxazolvPn ■T.hi phenvl1-2.siiTfonaTmHf^ 

243F (430 mg) was used to alkylate 2-butyl-l,3-diazaspiro[4.4]non- 
l-en-4-one according to General Method 4. 243G (300 mg, 58%) was 
produced as an oil following sihca gel chromatography using hexanes/ethyl 
acetate as eluant. 
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^- 4-r(2-Butvl-4-oxo-1.3.dia^aQ p irof4.41non-1.en-3-vnmftthvl].M-( a,zt- 

dimethvlisoxazol-5-vlV9.'-(a- methvlbu1:vini.]'-hip hpnYll-9!- 
SulfonamiHft 

243G was deprotected according to General Method 7. The crude 
) product was purified by reverse-phase preparative HPLC to provide the 
title compound (165 mg, 63%) as a white solid: mp 50-53 °C; MS m/e 605 
(ESI+ mode); HPLC retention time 27.42 min (Method B ); HPLC purity 
>97%. 



Example 244 

4'-K2-ButYl-4-oxo-1.3-diazaspiror4. 4 1non-1-fiTi-S.vl)methvl1-N.( a, ^- 
. dimethylisoxazol-5-Yl)-2'-(2-inethvDronvnn T -biphenvn-2.sn1fnn.>n.;^^ 




A. 4-f(2-Meth vl-2-Drnpfinvl)oxvlben7nniiyiTA 

A mixture of 4-cyanophenol (9.0 g, 75 mmol), potassium carbonate 
(21 g, 150 mmol), and DMF (50 ml) was treated with methallyl bromide 
20 (7.8 ml, 77 mmol) at 0 ^C. The mixture was stirred at RT for 16 h, then 
was added to water and extracted with ethyl acetate (3 X 100 ml). The 
combined organic extracts were washed with water and dried and 
evaporated to give 244A (13 g, 99%) as an oil. 

25 B. 4-CvanQ-2.f 2-methvl-2-propenvl)p hfinAl 

A solution of 244A (13 g,75 mmol) and BHT (165 mg) in 1,2,4- 
trichlorobenzene (40 ml) was heated at 200 °C for 5 days. The mixture 
was cooled and diluted with ethyl acetate, then the organic layer was 
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extracted with 10% NaOH solution (3 X 200ml). The aqueous phase was 
made acidic with hydrochloric acid and extracted with ether (3 X 100ml). 
The combined ether extracts were washed with water and dried and 
evaporated. The residue was chromatographed on silica gel using 9:1 
5 hexanes/ethyl acetate to afford 244C (5.8 g, 45%) as a sohd. 

4-Cvano-2-ft ^-methvIp mpYnpl^^|io1 

A mixture of 244B (1.1 g) and 110 mg of PtO, in 20 ml EtOH was 
hydrogenated at 35 PSI for 15 min. Filtration and concentration gave 
10 0.73gof244C(66%). 



15 



20 



30 



^- 4-Hydroxv-3-(2-methvlprnp vl)benz;^ldphY H^ 

244C (0.73 g) was ti^ated with DIBAL-H according to General 
Method 14 to provide crude 244D (530 mg, 72%) as an oil. 

3-(2-Methylpropvl).4-(triflnornmPthan«sn1fnnv1»^y ) ben^pMAhY ^o 
244D (530 mg) was converted to the corresponding 
trifluoromethanesulfonate ester according to the procedure of Example 
229, step E. The residue was chromatographed on silica gel using 4:1 
hexanes/ethyl acetate to give 244E (295 mg, 33%) as an oil. 



^' N-(3,4-Dimethyl.5-isoxazolv1).4'-formvl.!>.'-r9- m ethv1nrnpvn.M. r^9- 
methoxyethoxv)methvnn .r.Hphenvn-2-.;n1fnn»Tv.,-^^ 
Suzuki coupling of 244E (295 mg) according to the procedure of 
25 Example 229, step P, provided 244F (170 mg, 36%) as a yellow sohd 

following silica gel chromatography using hexanes/ethyl acetate as eluant. 

^' N-(3,4-DimethYl.5-isoxa2olv1)-4'.hvdmvvmofl, v l.2>.f2.mpf.hY^r ^ry^^- 
N-r(2-methoxYethoxv)methvnn i'. biDhenvn.«>.. p»]fn»o^,-^» 

244P (170 mg) was reduced with sodium borohydride in methanol 
according to General Method 11 to provide 244G (67 mg, 39%) as an oil. 
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0 



4'-BroTno-mftthY]-N-(3 .4.dimf><-h v 1- 5.isox.7n1v1V9'.^2-methv1p .npyn_ 
N-f(2-met.hoxYftthox Y)mPthvl1fl.r.binhAnv ll-2-s,,lfnn.m,-^. 
244G (67 mg) was converted to the corresponding bromide 
according to General Method 2 to provide 244H (42 mg, 56%) as an oil. 

4'-f(2-ButYl-4-oxo-l,3-dia7.asmrof4.41nnn.i.o n-3-vnTnA<:hYll -'>'-(0- 
methYlpropv1)-N-f(9-metho»vfithnvYW ethvn-N-fa ,^.^i^^ft,y1 ^ 
isoxazolvnn ,T-hip>.envn-2-s.i1fnnaT»,-^^ 

244H (42 mg) was used to alkylate 2-butyH,3-dia2aspiro[4.4]non-l- 
en-4H)ne according to General Method 4. 2441 (36 mg, 45%) was produced 
as an oil following silica gel chromatography using hexanes/ethyl acetate 
as eluant. 



* 4'.f(2-Butyl-4-oxo-l,3-dia7a,snirof4.41non-l.on. 3 .vi)m^tl,v,1.9-.r<>. 
methYlpropYl)-N-(3 4-dimftthvl.fi-.-.n xazQlvnn T.Kip T,.^yi|_o 
sulfonamidft 

2441 (36 mg) was deprotected according to General Method 7. The 
crude product was purified by reverse-phase preparative HPLC to provide 
the title compound (25 mg, 86%) as a white soUd: mp 58-61 «C; MS m/e 
591 (ESI+ mode); HPLC retention time 28.21 min (Method B ); HPLC 
purity >98%. 





-214- 



wo 01/44239 



PCT/USOO/33730 



^- MetJiyl l-ff 3,3-difluo rob u tano vl)aininn1rvHnpentanft-1 -rarWy i 
A solution of 4,4-Difluoropentanoic acid (600 mg, 4.4 mmol, 
5 prepared according to Larsson, U.; Carlson, R.; Leroy, J. Acta Chem. 
Scand. 1993, 47, 380-90) in dichloromethane (10 ml) was treated at RT 
with oxalyl chloride (4.4 ml of a 2.0 M solution in dichloromethane. 8.8 
mmol) and DMF (10 ^1). After 20 min the mixture was evaporated and 10 
ml fresh dichloromethane was added. The mixture was cooled to 0 and 
10 methyl l-aminocyclopentane-l-carboxylate hydrochloride (1.6 g, 8.8 mmol) 
was added, followed by triethylamine (3.6 ml, 26 mmol) and DMAP (10 
mg). The mixture was stirred at RT for 3 hours. Aqueous sodium 
bicarbonate solution was added and the mixture was extracted three times 
with dichloromethane. The combined organic extracts were dried over 
15 sodium sulfate and concentrated. The residue was chromatographed on 
silica gel using 1:2 hexanes/ethyl acetate as eluant to give 245A (520 mg, 
46%) as an orange oil. 



20 



^- 2-(3,3-Difluorobutvl)-1 3.rfi a2asDiroU^jnon-l-en-4-nn^ 

245A (520 mg, 2.0 mmol) was treated according to the procedure of 
Example 22, step B. The crude residue was chromatographed on silica gel 
using 1:3 hexanes/ethyl acetate as eluant to yield 245B (150 mg, 33%) as a 
yellow oil. 



25 C. 4'-r[2-(3,3-Difluorobutvn.4.nv o-i..S-Hip^««p, Vor4.41non-1.Pn-Ci- 

yl]methvI1-N-(8.4-dimethvlisn v a2ol-'=>-vlV9'-r^thoxvmethv1).M.r 9.. 
methoxvethoxv)methv]n ,1 ' -biphenvll.^-sulfQnaTniHp 
245B (75 mg, 0.42 mmol) was allgrlated with 4'-bromomethyl-N- 
(3,4-dimethyl-5-isoxazolyl)-2'-ethoxymethyl-N-(2- 

30 methoxyethoxy)methyl[l.l'-biphenyl]-2-sulfonamide (prepared as 
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described in Example 226) according to General Method 4. Crude 245C 
(220 mg) was used without further purification. 

^' ■ ^*-ff2-(3.3-Dif1uorobntvn-/l. o xo-l.3-diflza.^p irof4.41nnn-l-A,..Q_ 

' yl]methvl]-N-(3,4-dimfttbv1i.sovazQl.5.vn.y> fK» ^^thvnp ,T- 
biDhenvn-2-sulfonamiHp 

245C (220 mg) was deprotected according to General Method 8 
(EtOH). The crude product was purified by preparative thin-layer sihca 
gel chromatography using 1:1 hexanes/acetone to proviode the title 
compound (57 mg) as a white lyophilized powder; MS m/e 629 (ESI+ 
mode); HPLC retention time 3.79 min (Method A); HPLC purity 96%. 

Example 24fi 

N-(3,4-Dimethv1-5.isoxa2olvn-4'-rrra..nethoxv-9fi-r^im.f>.yi.^ 
pvridinyI)oxy]mPtbvn-'>-.(3.3 3.tr.fl„n.op .opvlHl T.h,p^ .pyi]_o 

sulfonamidft 



20 




25 



^- N-(3,4.Dimethvl-5-isovazn]v1^.A' .frf3-TnP».hnv Y.9.6-dimethv1.4. 
pyridinYl)oxYlmfithvl1-2'.f3a.q.f>n fiuorop rnpYl)-M.fr9- 
trimethylsilyl)ethoyvmethvnr]T.KiphQnvl1-2.«i,1fi.n^m,.i. 
229H (400 mg, 0.60 mmol) was used to alkylate 3-methoxy-2,6- 
dimethyl-4-(4H)-pyridinone according to General Method 22. The crude 
product was purified by silica gel chromatography using 1:2 hexanes/ethyl 
acetate as eluant to provide 24eA (130 mg) as a slightly yellow oil. 
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^- N-(3,4-Diinethyl-5-i goxazo] v ]) - 4 '-rf(3-met>invY .o .6.dimf>thv1.zi. 

PYridinvl)oxvlmethvl1.SUa a,fl.f rifluo^^p ^»pynfi,i^biph^n^^ 
sulfonamide 

5 246A (130 mg, 0.18 mmol) was deprotected according to General 

Method 8 (EtOH). The crude product was purified by silica gel 
chromatography using 5% methanol in chloroform as eluant to provide the 
title compound (82 mg) as a pale orange powder after lyophilization; MS 
m/e 590 (ESI+ mode); HPLC retention time 3.35 min (Method A); HPLC 
10 purity 97%. 



Example 1A1 

4'-f(2-Butyl-4-oxo-1.3-dia2aspirnU4.] n on-l-en..<^-vl^methvn-Nr.raa- 
4imethYlif?oxq7Ql.5-yl).2'.r(1 .1-dimethvlet.Wv W hvlin T-hip T,.^yii-o_ 

sulfonamide 




^ Methyl 4-bromo-3-fa.l-dirr.eth vlethoxv)Tnpt.hYl] l^'>"'-^°^'- 

To a solution of 240A (4.90 g. 20 mmol) in 40 ml cyclohexane and 20 
ml dichloromethane was added t-butyl 2,2,2-trichloroacetimidate (4.81 g, 
22 mmol) followed by 0.4 ml boron trifluoride diethyl etherate. The 
mixture was stirred at RT for 4 hours. 1 g solid sodium bicarbonate was 
25 added and the mixture was stirred for 10 min. The mixture was 

chromatographed directly on silica gel eluting with 20:1 hexanes/ethyl 
acetate to give compound 247A as an oil (5.33 g, 88%). 
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^- N-(3,4-DimethYl-5-isoxa/.olYl)-?;.ffi.i^i^^thy iofV.» ^Whvl1 .A^^ 

methoxYgftrfaonvl-N-rf?-trimPthv1«,-]y iuthQvvmpf:hv1l n 1 '-K,pi,^^^.n 
2-SUlfonftinirift 

247A (5.3 g, 17.5 mmol) was subjected to Suzuki coupling according 
to General Method 1. Silica gel chromatography using hexanes/ethyl 
acetate as eluant provided 247B (6.4 g, 88%) as an oil. 



^- N-(3,4.Dimethyl-54 soxazolvlV? ,^r(l.l^iTr.At^Y i»thoxvWpf.hYii-A>- 

hydroxYmethYl-N-r2-tri methvlsil v 1) ethQxvmPtV,Yl] n r.hinhpnY l1-9- 
10 sulfonamiHR 

247B (6.4 g, 10.7 mmol) was reduced with DIBAL-H according to 
the procedure of Example 230, step B, to provide crude 247C (5.5 g, 89%) 
as an orange oil. 

^' 4'-BromomRthvl-N-(.'^.4-riim pthvl-.'^-ifinva^^lvl).2'-rn . ^ . 

dimethvlethoxv)niethvll.N-fr2-triT n ethvlsilv1W.},nxvinethv1]rT 1'. 
biphenvll .2-sulff>nflTT>iVlp 

247C (5.5 g, 9.6 mmol) was converted to the corresponding bromide 
according to General Method 2. providing 247D (5.6 g, 92%) as a yellow oil 
20 following silica gel chromatography using hexanes/ethyl acetate as eluant. 

^- 4'-f(2-B^tYH-oxo-1.3-dia7aflpirQr4 41ii»». t .en-3-v1W^fhvI1-N-(3.4- 
dimethyl-5.isoxazolvD-2'-rn , 1 -r1im6thv1Pt.hnv^ 0niethvl]-N-[ r9- 
trimethYlsilvDftthoxvmethvn n 1 '-biDhenv]1.9.>.T,lfnr,o^.;^^ 
25 247D (380 mg, 0.60 mmol) was used to alkylate 2-butyl-l,3- 

diazaspiro[4.4]non-l-en-4-one according to General Method 4. The crude 
residue was chromatographed on silica gel using hexanes/ethyl acetate as 
eluant to provide 247E (410 mg. 92%) as a shghtly yellow oil. 
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^- 4:4(2-Butvl-4-oxo-1.3-diflaa«pi ror4.41non-1.An-3-vl)Tnfithvl] .M.rQ^ 
dimethvI-S-isoxazolvD-g'.rp , l-dimethvlfithoxv)mftt.hy 1] f i i >. 
biphenvn-2-sulfonamiHp 

247E (410 mg, 0.55 mmol) was deprotected with TBAF according to 
> General Method 10. The crude product was purified by reverse-phase 
preparative HPLC to provide the title compound (230 mg, 66%) as a white 
solid: MS m/e 621 (ESI+ mode); HPLC retention time 20.97 min (Method 
E); HPLC purity 96%. 
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249 




1-I[2^[[(3,4- 
dimethyl-5- 
isoxazolyl)- 
ammo]sulfonyl-2- 
^ methoxymethyl][ 
l,l'-biphenyl]-4- 
yl]methyl]-4. 
ethyl-N-metiiyl-2- 
propyl-lH- 
iinidazole-5- 
carboxamide 


P2 


22 (39); 8, 
EtOH, 15 
(96); 
12(34) 


580 


96 


2.90 

(C) 


250 


Me 


l-([2'.[[(3,4- 

dimethyl-5- 

isoxazolyl)- 

ainino]sulfonyl-2- 

methyl] 

biphenyl]-4- 

yl] methyl] -4- 

ethyl-2-propyl- 

lH-imidazole-5- 

carboxamide 


P13 


22(56); 8, 
EtOH, 15 
(94); 
12(38) 


536 


95 


2.90 
(C) 


251 


Me 


1-[[2V[[(3,4- 

dimethyl-5- 

isoxazolyl)- 

amino] sulfonyl-2- 

methyl] [1,1*-. 

biphenyI]-4- 

yl]methylJ-4- 

ethyl-N-methy]-2- 

propyMH- 

imidazole-5- 

carboxamide 


P13 


22 (56); 8, 
EtOH, 15 
(94); 
12 (37) 
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97 
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(C) 



N-(4,5-DimethYl-3-i8oxaznlvl).2'-f.thnyY m ethvl-4'-fff3.niethoxv-2fi- 
diinethYl-4-pvridinYl)oyvlTTiPthvI1 fl 1 '-h,p >,o^vn.2.fiulfnn«miHo 
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A. 4-Broino-3-(eflioxvmethvl)hftn9:nnifTnlo 

P2A (8.7 g, 32 mmol) was treated with sodium hydride and ethanol 
according to General Method 4, producing crude 252A (5.8 g, 77%) as an 



oil. 



^- 4-Bromo-3-(ethoxvinfithYl )benMl( ^^>|Y«^«> 

Crude 252A (5.8 g, 24 mmol) was reduced with DIBAL-H according 
to General Method 14, yielding 252B (4.7 g, 80%) as an oil foUowuig silica 
10 gel chromatography with hexanes/ethyl acetate as eluant. 

^- N-(4,5-Dimethvl-3-isQyaznly l )-2'-ethnvY mp thvl-4'-fnrmy1-M. f(Q- 
methoxyethoxv)methvn fl T '-hirhenvll.2.sii1fnn«^iH. 
252B (800 mg, 3.3 mmol) was subjected to Suzuki coupling with [2- 
[[(4,5-dimethyl-3-isoxazolyl)r(2-methoxyethoxy)methyl]amino]- 
sulfonyl]phenyI]boronic acid according to General Method 1. 252C (1.2 g, 
70%) was obtained as an orange oil following silica gel chromatography 
using hexanes/ethyl acetate as eluant. 

20 ^' N.(4,5-Dimethyl-3-isoxaznlv1V?'-ethnwmpfhY l-A>-hvdrnwm.f>,Yl.M- 
f(2-methoxvethoxv)methv11 fl ,l '-biphenvll.9!-«ulfonamiHA 
252C (1.2 g, 2.3 mmol) was reduced with sodium borohydride in 
methanol according to General Method 11 to provide crude 252D. This 
material was used without further purification. 



25 



30 



^' 4'-Bromomethyl-N-(4 ,5-dimf^t , h vl-3-ifioxp.^nlYl^.'j'.ethoxvn.pt.hY l-M- 
f(2-methoxvethovv)methvn f M ■-hiphenvn-2.si.]fnn«m,-^^ 

252D (entire sample) was converted to the corresponding bromide 

according to General Method 2. 262E (1.1 g, 84% over two steps) was 

obtained as an oil following siUca gel chromatography using hexanes/ethyl 



acetate as eluant. 
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^' N-(4,5.DiTnethy1.3-isoxazo]vlV?.'-Ptho^.fhy i.^», f r/Q ^^thn- - Q 

dimethYl-4-pYridinv1)oyylTTiothvl1.N-^9..r...u...vethoxv^m.fKyl] 
fl.l'-biphfinY]]-0 -suIfonflmiHp 

262E (360 mg, 0.63 mmol) was used to alkylate 3-methoxy.2,6. 
diinethyl-4-(lH)-pyridinone according to General Method 22, 262P (310 
mg, 76%) was produced as an oil following siUca gel chromatography using 
hexanes/ethyl acetate as eluant. 



10 G. 



15 



NK4.Wmftthy1-3.isnyfl7n1vIV2'-Pfhn^^..i ,vI.4>.fffa.^,,i,,^ ,o^ 
dimethyM-pyridiTivnoYvlTnethvn n V.K,pT,.^vn.2.a„ifi,..^,-^. 
252F (310 mg. 0.49 mmol) was deprotected according to General 
Method 7. The crude product was purified by silica gel column 
chromatography using methanoydichloromethane as eluant to provide the 
title compound (240 mg, 91%) as a light yellow solid: mp 78-82 °C; MS 
m/e 552 (ESI+ mode); HPLC retention time 12.42 min (Method E); HPLC 
purity 97%. 



Example 

4'-[(2-Butvl-4-oxo.l,3-dia7asnirof4.41nnn-i-o» . 3.vnmPthvl] .M-^A;;- 
dimethYl-3-isoxa2oIyl).2'-(t^-f|„oroethnvvmofy,yi) ri .i'.hip l,.nyi].0- 

Sulfona^ni<^fl 



25 
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A- .4-Broino-3-rr?!-fluoroethoxv)methvl1W.n.»'fn]f> 

P2A (4.1 g, 15 mmol) was treated with sodium hydride and 2- 
fluoroethanol according to General Method 4. Water was added to the 
reaction mixture to precipitate 253A (2.9 g, 75%) as a brown solid. 

^- 4-Bromo-3-r(2-fluoroRthnw)methvnhpn^aM..v.y^^ 

253A (2.9 g, 11 mmol) was reduced with DIBAL-H according to 
General Method 14, yielding 268B (2.5 g) as an oil, which was used 
without further purification. 

^' N-(4.5.Dimethvl.3.i8ov«^nlYi^- 2'.f(2-fliinm^fh oxv)mfithvl1-4'-fi.r^y i- 

N-f(2-methoyVftthoxv)TnAfhYl] fl.r.bip hAnYl]-2-sulfoTiaTn,H«. 

253B ( 2,5 g) was subjected to Suzuki coupling with [2-[[(4,5- 
dimethyl-3-isoxa2olyl)[(2-methoxyethoxy)methyl]amino]- 
sulfonyl]phenyl]boronic acid according to General Method 1. 263C (1.4 g, 
23% over two steps) was obtained as an oil following silica gel 
chromatography using hexanes/ethyl acetate as eluant. 

°- N-(4.5-Dimethvl-3-isoxa7.nlyn . 2'-f(2-fliinm^fhoxv)methvn-4>. 
Mn>xymethy1-N.r(2-methoyvethQwWp»hYl] fi.i'.hinbpnvl].'^. 
sulfonamidft 

253C (1.4 g, 2.6 mmol) was reduced with sodium borohydride in 
methanol according to General Method 11 to provide 253D as an oil. This 
material was used without further purification. 



15 



25 



30 



^' 4'-Bromomethvl-N-(4..'>.di methvl..^.ifinva2olvl)-2'-rr9!- 

fluoroethoxy)methvn-N-f(2-irifttbnvy^fh oxv)mfithv]in ^ '-biphenvII-2. 
sulfonamidfi 

253D (entire sample) was converted to the corresponding bromide 
according to General Method 2. 263E (1.3 g, 80% over two steps) was 
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Obtained as an oil following silica gel chromatography using hexanes/ethyl 
acetate as eluant. 



^- 4'-f(2-Butvl-4-oxo-1.3-difl7a« p irof4.41nnn-1-en-3-vnTnPthY l]-M-(^^ff 
^ dimethvl-3-isoxazolvn-2'-[r9 -fluoroethnyy^methvn-N-f( 9- 
methoxvethoxv)methv11 n ,T.biDhenvn-2-fiiilfAncrv.,-^^ 

263E (430 mg) was used to alkylate 2-butyl-l,3-diazaspiro[4.4]non- 
l-en-4-one according to General Method 4. 253F (400 mg, 78%) was 
produced as an oil following silica gel chromatography using hexanes/ethyl 
10 acetate as eluant. 



15 



20 >97% 



^' 4 -r(2-Butv1-4-OXa.l -.<^-rf{«>^««ipiror4.41nnn.1 - en-S-vl^Tnpt.hy lj.M-^/. 

di|nethyl-8-isoxazn1v1)-2'-f(2-fliinrnPt hoxv)inftthYl] fl.l'.bip hPn Yl]-9. 
sulfonamidft 

253F (400 mg, 0.57 mmol) was deprotected according to General 
Method 7. The crude product was purified by siUca gel column 
chromatography using methanol/dichloromethane as eluant to provide the 
title compound (310 mg, 89%) as a white soHd: mp 68-73 °C; MS m/e 611 
(ESI+ mode); HPLC retention time 16.07 min (Method E); HPLC purity 



Example 2SA 

N-(4.5.DimethyT-3.isoya2olvn-2>-rf9.fl norQethnvv'>Tnpfhvl]-4'-frr.<^-niPthnvY- 
,2,6-dimethvl-4-nvridinvlWlmP^hYi 1 fl.r-h,nhpr.Yl] -2-Sulfnn«mi^a 

25 
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^' N:^^.5-Dimethvl.a-isnva^n1y l).2'.rf2-fliinmptho3fv)ni>.fhY l].^>_[f^9 
methoxY-a 6-dimethvl-4- pvridinvnnvy]methvn-N. [f9- 
methoxvethoxv)methvn n T-h iphftnv11.9.«nlfn»o»,;^^ 
253E (450 mg. 0.77 mmol) was used to alkylate 3-methoxy-2,6. 
dimethyl.4.(lH)-pyridinone according to General Method 22. The crude 
product was purified by silica gel chromatography using hexanea/ethyl 
acetate as eluant to provide 264A (380 mg, 76%) as a slightly yellow oil. 

^- N-(4.5.DimethvI-3.isftv«.niy n-0».ff2.fi„nrn^,h^ ^)^^thvn-4>-f f(.^- 
methoxy-2.6-dimethvl.4-p YriHi nvl)oxvlT»P«:fiYl] fl.r-hip hPnYl].^- 
sulfonamidp 

254A (380 mg, 0.58 mmol) was deprotected according to General 
Method 7. The crude product was purified by silica gel chromatography 
15 using methanol/chlorbform as eluant to provide the title compound (310 
mg, 93%) as a light yellow solid; mp 81-86 »C; MS m/e 570 (ESI+ mode); 
HPLC retention time 10.54 min (Method E); HPLC purity >97%. 



10 



Example 9.f%K 

(3,4-Dimethyl-5.isoxazolv1V?,'-rf2.flunmpfl,n^,) » ,ethvn-4'.r f(a-^.fi,»^,_ 
. 2,6-dimethyl-4-pvridinYl)oxv]TnPthvn fl r-h.> >.or,vn.2.«„ifn^.^,,,. 




25 



A. 



N-(3,4.DimethyI-5-isoxa7olv1)-2'.f(2.flnnrnpfl. o xv)methvn.4'.fn^y l 
N-ff(2-trimethy1silvI)ethoyy]mPthvn fl 1 '-hir hp^YM-2-su1fnr.«m.V9o 

-225- 



10 



wo 01/44239 

PCT/DSOO/33730 

253B (1.3 g, 4.9 mmol) was subjected to Suzuki coupling with [2- 

[[(3,4-dimethyl.5-isoxazolyl)[[(2-trimethylsilyl)ethoxy]methyl]amino]- 
8ulfonyl]phenyl]boronicacid according to General Method 1. 265A(2.5g, 

90%) was obtained as an oil following silica gel chromatography using 
> hexanes/ethyl acetate as eluant. 

^' N-(3,4-Dimethvl-5.isnr«.n»Yn. 0'- r(2.flnnm.f.hn^yW..i.^.i^ y 

hYdroxyniethvl-N-frr?-trini.thv1.,-Ty lWKo^l^,,,,,l, p , i ..K^i^^nT]] 
2-sulfonflTirtiflo 

255A (2.5 g, 4.4 mmol) was reduced with sodium borohydride in 
methanol according to General Method 11 to provide 265B as an oil. This 
material was used without further purification. 

^- 4'-Bromomethvl-N-r3,d.flimpthvl-5-isnv^^niYn-o'-f/o 

fluoroethoyv)m(^t]ivn-N-frr9.frnrv,..KY igiiviw.hnvy]».ofi,Yi| p T 
biphenvll -2-sulfnn ami a 

255B (entire sample) was converted to the corresponding bromide 
according to General Method 2, furnishing 255C (2.1 g. 76% over two 
steps) as an oil following siUca gel chromatography using hexanes/ethyl 
20 acetate as eluant. 

°- N-(3.4.dimethvl-5.isov«^n]v)^.^'. f(2.fi„nr^ft,.^ v)n,ethvn^'-[f rjt. 
methoxy-2.6-dimethvl.4-pY ndinvnnvY] 7^ qthvn-N-[ f(9- 
trimethylsilvDethowlmethvl] fl V-K,phenvn.9.«nlfor..»,,-^. 
25 265C (590 mg, 0.93 mmol) was used to alkylate 3.methoxy.2,6. 

dimethyl-4-(lH)-pyridinone according to General Method 22. 265D (290 

mg, 44%) was produced as an oil following sihca gel chromatography using 

hexanes/ethyl acetate as eluant. 



15 
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^' N-(34-DimftthYl-fi.is oyBrolvl)-2>-r(2-flunrnAt.},nvy)methvl]:4'.f frQ. 
sulfonamirfft 

255D was deprotected according to General Method 7. The crude 
5 product was purified by silica gel column chromatography using 

methanoVdichloromethane as eluant to provide the title compound (180 
mg, 76%) as a white solid: mp 90-95 «C; MS m/e 570 (ESI+ mode); HPLC 
retention time 10.71 min (Method E); HPLC purity >97%. 

^ Example 2fifi 

JV-(3,4-Dimethvl-R.isoxazo1vl)-9^ethQxvT»Pf^Yl .4'.fr4^yn.2.( a.^^. 
trifluoropropylVl 3-dif^7f.wniror4.41nnn.l..>».< ^.vnn,pthvn [i V-binhpnvl|-9- 

sulfonamidft 




^' Methyl l-f(4.4.4-trifliinmh,. f anovnanimn] > ^cloDent.aTiP.1 ■ 
carboxvlatft 

A solution of 4,4,4.trifluorobutanoic add (5.0 g, 35 mmol) in 
dichloromethane (90 ml) was treated at 0 «C with oxalyl chloride (26 ml of 
a 2.0 M solution in dichloromethane, 52 mmol) and DMF (10 mJ). After 20 
min the mixture was concentrated to a volume of about 10 ml and 90 ml 
fi-esh dichloromethane was added. The mixture was cooled to 0 »C and 
methyl 1-aminocyclopentane-l-carboxylate hydrochloride (12.6 g, 70 
mmol) was added, followed by triethylamine (30 ml, 210 mmol) aLd DMAP 
(10 mg). The mixture was stirred at RT for 60 hours. Aqueous sodium 
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bicarbonate solution was added and the mixture was extracted three times 
with dichloromethane. The combined organic extracts were dried over 
sodium sulfate and concentrated. The residue was chromatographed on 
silica gel using 1:1 hexanes/ethyl acetate as eluant to give 256A (3.1 g, 
33%) as an orange oil. 



15 



^' 2-(3,3,3-Trif1uoroDropv1 VI , 3-dia2aspirnf4.4]nnn-1 -Ar../l.nr,^ 

256A (3.1 g, 12 mmol) was treated according to the procedure of 
Example 22, step B. Evaporation of the crude exfa-act provided 256B (2.0 
10 g, 71%) as a white soUd, which was used without further purification. 

^' N-(3,4-Dimftthvl-5.isnya9-olvl).2'.pthAv v inethvl-4'.fnrmvl-N.rf <-9- 
trimethvlsilvDethoxvlmPthyl] ri.l'-binhftnv1]. 2-sulfonam,-/^>> 
252B (7.6 g, 31 mmol) was subjected to Suzuki coupling with [2- 

[[(3,4-dimethyl-5-isoxazolyl)t[(2-trimethylsiIyl)ethoxy]methyl]amino]- 
sulfonyl]phenyl]boronic acid according to General Method 1. 266C (12.3 g, 
72%) was obtained as an oil following silica gel chromatography using 
hexanes/ethyl acetate as eluant. 

°- N-(3,4-Dimethyl-5-isoxa7o1vlV?,'-etho>rvmPtt.y1-A'- h vdro^^fhYl-M. 
[[(2-trimethylsilvl)ethoxvlmRthvll n T-Hr henvll-2-«n1fnr,^r»i^o 
266C (1.0 g, 1.8 mmol) was reduced with sodium borohydride in 
ethanol according to General Method 11 to provide 256D (0.97 g, 95%) as a 
crude brown oil, which was used without further purification. 



25 



30 



^- N-(3,4-Dimethvl-5-ifinva^ olvl)-2'.ethnYvmethv1-4'. 

(methanesylfony1oYv)methvl.N-ff^2-friniethvl.silvlW.hnvy]r»^ft,yi] 
fl.l'-biDhenvlj.^ -sulfonamirfp 

256D (490 mg) was converted to the corresponding mesylate 
according to General Method 3 to provide 256E (560 mg) as crude orange 



oil 
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^' N-(3.4-dimethvl-5-isoyfly. olvl).2'.fithnxvmethvl-4'-ff4-oxo.2.( a,.q,a. 
faifluoroproPvI)-1.3-diaz asDiror4.41nnn-l.en.a-v1] T nethvn-N.f f(9.. 

ferimethvlsilvDethoxvlmPt.hyl l fl.l'-hip hf>TlYn.2-sillfonflmirl^ 

5 256E (560 mg) was used to alkylate 256B (270 mg) according to 

General Method 4. 256F (570 mg) was produced as a crude brown oil, 
which was used without further purification. 

^' N-(3,4.DimethYl-5-isoxazolvI).2'-eth«vY m ethvl-4'-ff4-oxo-2-fa3 ,a- 
trifluoropronvl)-1.3-difl^aap irof4.41nnn-1-qn-3-vnmPt>,Yl] p 
biphenvn -2-sulfonflTmrfo 

256F (570 mg) was deprotected according to General Method 8 
(EtOH). The crude product was purified by silica gel column 
chromatography using 2:1 hexanes/ethyl acetate as eluant to provide the 
15 title compound (92 mg, 8% from 256D) as a white sohd: MS m/e 633 
(ESI+ mode); HPLC retention time 3.96 min (Method C); HPLC purity 
97% 



20 



Example ^Kl 

4'-f(2-Butyl-4-oxo-l,3-dia7aspirQf4.41nn n -l-en-a-vnTnethvn-N-( .q, 4- 
dimethyl-5-isoxa2olvl)-2>-ethviri.r.hip h^nvll-2.snlfnn»mi^n 



25 




A. Methvl 4-bromQ-3-ethYlben7nfltfi 
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MethylUthium (57 ml of a 1.4 M solution in ether, 80 mmol) was 
added dropwise to a suspension of copper(I) iodide (76 g, 40 mmol) in ether 
(20 ml) at 0 °C. The mixture was stirred for 20 min at 0 °C. Solid 232A 
(12.3 g, 40 mmol) was added in portions over 45 min, after which THF (50 
> ml) was added. The heterogeneous mixture was stirred at 0 °C for 1 h, 
then aqueous ammonium chloride and aqueous ammonium hydroxide 
were added. The mixture was extracted with ethyl acetate, and the 
combined organic layers were concentrated. The residue was taken up in 
chloroform and partitioned against aqueous ammonium chloride. The 
chloroform layer was dried over sodium sulfete and concenta'ated, and the 
residue was chromatographed on silica gel, eluting with 9:1 hexanes/ethyl 
acetate, to provide 267A (3.2 g, 32%) as a yellow oil. 

^- N-(3,4-Dimethyl-5-isoxa7.olvl)-2'-ftt.hv1.^' . methnyvrarhonvl-N-fr(2- 
toethvlsilvDethoxvlmPthyl] fl.l'-hip hpn y1].2.sulfnnamiHp 
257A (1.4 g, 5.6 mmol) was subjected to Suzuki coupling with [2- 

[[(3,4-dimethyl.5-isoxazolyl)[[(2-trimethylsilyl)ethoxylmethyl]amino]- 
sulfonyl]phenyl]boronic acid according to General Method 1. Silica gel 
chromatography provided 257B (3.2 g) as an oil, contaminated with 
20 byproducts deriving from the boronic add. 

^' N-(3.4-Dimethyl-5-isoxazo1vl)-2'-ethvl-^'.T.y droxvmpf.V.y1.M.fr^9- 
trimethylsilynethoxvlmethvll fl.l'-hip h^r, yi].'^ .sulfonam,dA 
257B (3.2 g) was treated with DIBAL-H according to the procedure 
25 of Example 230, step E, to provide 257C (4.0 g) as a crude oil. 

^- N-(3.4-DiTn ethvl-5-isnya2olv])-2'-fifhyl-A'- 

(methanesu1fonv1oxv)methv1-M-r f(2-trimftt.hv1«i1vl)ethnirv^ m«.fl.yl] 
fl.l'-biDhenvn-2-sn1fnnAfYn-/^o 

257C (4.0 g) was converted to the corresponding mesylate according 
to General Method 3 to provide 257D (3.7 g) as crude orange oil. 
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^- 4^fr2-But^l.4-oxo.l.3.Hiaa^cp >of4.4inon.l.pn-3-vl1mftt.hvl1.M.r.^ A. 

diinethyl-54soxazo1vl)-2^ftt,hv]-N4f(2-trimPthvlcny i uthQxv1mP^^^ 
ri.r-hip henvIl-2-siiI fonamHp 

5 267D (0.92 g) was used to alkylate 2-butyl-l,3-dia2aspiro[4.4]non-l. 

en-4-one according to General Method 4. 257E (760 mg) was produced as 
a colorless oil following siUca gel chromatography using 2:1 hexanes/ethyl 
acetate as eluant. 

^- 4'-[(2.putYl-4-oxp.l.3-dia?:asniror4.41non.i.An. 3.vl)Tnethvn.Nr.( a,^- 

dimethvl-5-isoxazolvl).2'-P<:hYl ri.r.hip >iftn y1].2.sulfnnaTr,iH^ 

267D (760 mg) was deprotected according to General Method 8 
(EtOH). The crude product was purified by reverse-phase preparative 
HPLC to provide the title compound (200 mg) as a white solid following 
15 lyophilization: MS m/e 563 (ESI+ mode); HPLC retention time 3.69 min 
(Method C); HPLC purity >98% 

Example 258 

L +/-)-4'-f(2-ButYl-4-oxo-l,3-diazasmrof4.4lTinTi-iw . n-3-vl)mftthY l]-Nr-r.^./t- 
2° <^niethyl-5-isoxa.zolyl)-2'-(1-hvdroxvethvl^ n V-K^ p henvl1-2-«„1fnna».,-^. 




25 



4'-f(2-Butyl-4-oxo-1.3-diazaspiror4.4] n on-l-en--^.v1)inethvll-N.( .q, ^L 

dimethyl.5-isoxazolyl)-2'.formvl-N-r(2-trim e thvlsilvl)fithnvY TYiPft,YT1 
fLl'-biphenvll-2-siilfnTiflmiHo 
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23A (600 mg, 1.0 mmol) was used to alkylate 2-butyl-l,3- 
diaza8piro[4.4]non-l-en-4-one according to General Method 4. 258A (510 
mg, 74%) was produced as a yellow oil following silica gel chromatography 
using 1:1 hexanes/ethyl acetate as eluant. 

5 

^- (+/-)-4'-r(2-ButyI-4- oxo.l,3 - diRz asDirnr4.41nnn-l-en-3-vnTn«.f>.Y M-^- 
(3.4-dimethvl-5-isoyfl7. nlvl).2'-n-hYdroxvethyl).N-f(9!. 

trimethvlsilvDethoxvmPthY l ] \^ , l '-biDhfinvn-9-«„lfn^o»,;^. 

A solution of 258A (260 mg, 0.37 mmol) in diy ether (1 ml) was 

10 treated dropwise at -78 with methylmagnesium bromide (3.0 M 

solution in ether, 0.25 ml. 0.74 mmol). The mixture was allowed to warm 

to 0 »C and was then quenched with aqueous ammonium chloride. The 

mixture was extracted with ether. The combined organic extracts were 

dried over magnesium sulfate and concentrated to provide 258B (210 mg) 

15 as a colorless oil, which was used without further purification. 

(+/-M'-f(2-B»tvl-4-9xo-1.3-HiazasDirof4 4^ nn n-l-en-3.vnmpf > ^Y l].M- 

(3,4-dimethvl.5-isQxa2olvn-;^' ^ l.hvdmTVPfKvl)ri.i'.bip hAnYl]-0- 
sulfonamide 

20 268B (210 mg) was deprotected according to General Method 8 

(EtOH). The crude product was purified by preparative thin-layer silica 
gel chromatography using 9:1 chloroform/methanol as eluant to provide 
the title compound (6 mg, 3% from 258A) as a white solid: MS m/e 579 
(ESI+ mode); HPLC retention time 3.07 and 3.40 min (Method A; product 

25 appears as two peaks); HPLC purity 92%. 



30 



Example 2.'->9 

4'-K2-Butyl-4-oxo-1.3-(lia7.asDirof4.4] nn n-l-en-3-vl)mf>thvl1-N.a.'^- 
dimethyl-3-isQxazolYl).2'.propvIfl.T.hip hpnYll.2-s„lfnn«mi^o 
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10 



^ ^- N-(4.5-Dimethvl-3-isoxazn1vl^ -4'-formvl-N-methoxvnifit.hv1-9.'.p .v.pyi 
fl.l'-biphe nvn-2-sulfnnflmi^A 

27C (570 mg, 2.5 mmol) was subjected to Suzuki coupling with [2- 
[[(4,5-dimethyl-3-isoxa2olyl)(metho^nnethyl)ainino]- 
sulfonyljphenyljboronic add according to General Method 1. 269A (1.1 g) 
was obtained as an impure yeUow oil following silica gel chromatography 
using 4:1 hexanes/ethyl acetate. 



^- N-(4,5-Dimethvl-3-isoxa2olvD-4'-hvrir n xvmethvl-N-methoxvmfithYl. 
2'-propvl fl.l'-biDhftnvn-2-sulfonflmirlA 

16 259A (1.1 g) was reduced with sodium borohydride in methanol 

according to General Method 11. 259B (520 mg. 47% over two steps) was 
obtained as an oil following silica gel chromatography with 1:1 
hexanes/ethyl acetate as eluant. 

2° ^' ^'•Bromom^thyl-N-(4,5-dimethvl-3.i8ovazn1vn . N.metbnwn.^fT,Y i.9'- 
propvl ri-1 '- biphenv11-2-fiulfonaTYiidft 

259B (520 mg, 1.2 mmol) was converted to the corresponding 
bromide according to General Method 2, providing 259C (425 mg, 71%) as 
a yellow soUd following sihca gel chromatography using 9:1 hexanes/ethyl 
25 acetate as eluant. 
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°- 4^f(2-Buf.vl-4-0X0-1.8.dia7fl«pirof4.41nnnO.4 > n-3-vl) Tnftfl,Yl]-XT_(>| 
stilfonamifift 

259C (800 mg, 1.6 mmol) was used to alkylate 2-butyl-l,3. 
i <iiazaspiro[4.4]non-l.en-4-one according to General Method 4. 259D (720 
mg) was obtained as a crude oil, which was used without further 
purification. 



10 



20 



E. 



4'-f(2-Butyl-4-oxo-l,3-dia7asDirof4.41nn n .i.en-3-y nn> Qthvll-N-f4 ,S. 
dimethy].3-isoxazolYl)-2>-T>ronvl f l-T-hip l.pnyl ^-^ ■s„lfon«m^r^^ 



259D (720 mg) was deprotected according to General Method 7. 
The crude product was purified by silica gel column chromatography using 
1:1 hexanes/ethyl acetate as eluant to provide the title compound (390 mg, 
16 42% over two steps) as a white sohd: mp 64-66 °C; MS m/e 577 (ESI+ 
mode); HPLC retention time 30.78 min (Method B); HPLC purity >98%. 



Example 260 

N-(4,5-Dimeth yl-3-isoxa7 , ol vl)-4'-frf.S-niAfh oxv-2fi-r1imAfhyl-/i. 
pyridinyl)oxy]methYll-2'-pronviri.l'-hip h^n yl] . 2.sulfnn«m,-Ha 




25 



N-(4,5-Dimethvl-3.i.<;nya7n1 y l).4'.ff(3.Tnpth oxv.2.6-dim^fT.yl-^- 

pyridinvl)oxvlmethvl1-N- m ethoxvmfithvl-2'-propv1 fl.l'-bip hftn Yl]-9- 
sulfonamide 
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269C (1.9 g, 3.7 mmol) was used to alkylate 3-methoxy-2,6- 
dimethyU-(lH)-pyridinone according to General Method 22. The crude 
product was chromatographed on silica gel using 1:1 hexanes/ethyl acetate 
as eluant to provide 260A (1.3 g, 62%) as an oil. 

5 

N-(4,5-Dimethvl-3-isoxa7 olvl)-4'-fr(3-Tnethoxv-2, f ^-Hiniethvl-A. 
pyridinvl)oxYlinethYl1-2'-pronvlfl.r-bip hftn vll-2-8iilfnnflTniHo 
260A (1.3 g, 2.2 mmol) was deprotected according to General 

Method 7. The crude product was purified by silica gel column 
10 chromatography using 3% methanol in dichloromethane as eluant, 

providing the title compound (540 mg, 45%) as a white solid: mp 56-59 °C; 

MS m/e 536 (ESI+ mode); HPLC retention time 26.73 min (Method B); 

HPLC purity 97%. 

1^ Example 261 

l-[f2'-ff(3,4- Dimethyl-5-isoxazolvl)amino1sulfonv1-2-(ethoxvmftthvl)iri.l'- 
biphenyl1-4-yn methyn.4-ethvl-2-proDvl-lH-iTnTdazol6..«^.r.flr^ ^y«^m,-^^ 




»j6 



20 



^- N-(3.4-Dimethvl-5.isoyfl zolvD-4'-f(.'S-ethoxvcarhnnyI-4-ethv1-?>- 
proDvIimidaznl-l -vDmethvll- 2'-ethnYVTnftthvI-N-r(2- 
trimethylsilyDethoxvmethvll H.l'-biphftTiyn-2-sulfnnaTni Ho 
Ethyl 4-ethyl-2-propylimidazole-5-carboxylate (140 mg, 0.66 mmol) 

was alkylated with 256E according to General Method 22. Silica gel 
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Chromatography using 1:3 hexanes/ethyl acetate as eluant provided 261A 
(120 mg, 25%) as an orange oil. 



10 



^' 4'-K5-Carboxv-4-ethvl-;^.p rn pviiinidazn].l-Yl)methv11-M-r.'^ ,/i. 

dimethyl-5-i.snxR.o1v1V9>. ethoxv ine th v l f l .r.hinhpnY ]].9-c„i^.^^^^^, 
261A (120 mg, 0.16 mmol) was subjected to sulfonamide 
deprotection according to General Method 8 (EtOH). The crude residue 
was dissolved in methanol (2 ml) and was then treated with 45% aqueous 
potassium hydroxide (2 ml) and heated at 65 °C for 3 h. The mixture was 
cooled, adjusted to pH 4 by the addition of concentrated hydrochloric add 
and aqueous sodium dihydrogen phosphate, and was then extracted with 
ethyl acetate. The combined organic extracts were dried over sodium 
sulfate and concentrated to provide 261B (64 mg) as a crude orange oil. 

^' l-fr2'-ff(3.4-nimethv]-'S-isnva2olvnamiiin]«»1fi.»yi_9, 

(ethoxymethv1)iril'-binhfinvl1.^. vI1inethvll-^-pfhvl-2-nrnp v1-1TT. 
imidaz ole-5-carboxamida 

261B (20 mg) was subjected to amide formation according to 
General Method 12 using aqueous ammonia as the amine component. The 
crude material was purified by preparative thin-layer silica gel 
chromatography using 1:1 hexanes/acetone as eluant to provide the title 
compound (13 mg) as a white solid: MS m/e 580 (ESI+ mode); HPLC 
retention time 2.97 min (Method C); HPLC purity 98%. 



20 



25 



Example 269 

l-rf2'-ff(3,4-Dimethyl-5-isnxazolvDaminn] « ulfQnvl-2-rAthoxvmethvn] [1 , T- 
biphenyl]-4-Yl]methvl]-4-et.hvl-N-nir.f.bv1.9.p roDvl-m.im.-H..»i.-R_ 

carboxamidft 
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Ma. 



5 261B (44 mg) was subjected to amide formation according to 

General Method 12 using aqueous methylamine as the amine component. 
The crude material was purified by preparative thin-layer silica gei 
chromatography using 1:1 hexanes/acetone as eluant to provide the title 
compound (21 mg) as an off-white solid: MS m/e 594 (ESI+ mode); HPLC 
10 retention time 3.07 min (Method C); HPLC purity 97%. 



Example 26fi 

[[2'-fK4,5-Dimethyl-3-isoxa2olvnaTni n o1sulfnnYl-9-methvn n T-biDhenvn- 
4-Yl]methyll-4-ethvl-N-methvl-2-nronvl-lH-iiniHfl7nle-5-carhoy«mirfA 




20 

A. N-('4.5-Dimethvl-3-isny azolvn-4'-Tnftthoxvcflrbf>nyl.M. 

methoxvmethvl-2'-met.hvi ri.l'-biphenv1 1-2-sulfonaTniHp 
Methyl 4-bromo-3-methylbenzoate (2.3 g, 10 mmol) was subjected to 
Suzuki coupling with [2-[[(4,5-dimethyl-3-. 
25 isoxazolyl)(methoxymethyl)aminoj-sulfonyl]phenyl]boronic add (3.2 g, 6.5 
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mmol) according to General Method 1. 263A (3.1 g) was obtained as an 
impure yellow oil following silica gel chromatography using 3:1 
hexanes/ethyl acetate as eluant. 

5 ^- N-(4.5-Dimethvl-3-isoxa2olvlV4'-hYH roxvmethvI-N-methoxvTnfit.hYl- 
2'-methvin ■T -biphenvl1-2.sulfonamide 

263A (3.1 g) was treated with DIBAL-H according to the procedure 
of Example 230, step E, to provide 263B (2.7 g) as a crude yellow oil. 



1® ^- 4'-Bromomethvl-N-(4.S-di methvl-3-isoxazolvD-N-methoxvmRthYl-9'- 
methvlfl.l'-biphenvn.g-a ulfonamide 

263B (2.7 g) was converted to the corresponding bromide according 
to (General Method 2, prpviding 263C (1.7 g, 55% over 3 steps) as a 
colorless oil following silica gel choromatography using 5:1 hexanes/ethyl 
15 acetate as eluant. 



^- N-(4.5-Dimethvl-3-iaox a2olvn-4'-ff.S-ethoxvcflrhonvl-4-ethvl-2. 

propvlimida7n]-t-vnmethvn -N-methoxvmethvl-2'-methvl n .T- 
biphenvn-2-su lfonflTnidft 

263C (1.7 g) was used to alkylate ethyl 4-ethyl-2-propylimidazole-5- 
carboxylate according to General Method 22. SiUca gel chromatography 
using 3:1 hexanes/ethyl acetate as eluant provided 263D (880 mg, 41%) as 
an orange oil. 



4'-r(5-Carboxv-4-ethvl- 2-propvlimidazol-1-vnmethvn-N-r4,.'^- 
dimethvl-3-isoxazolvl)-2'.meth vlfl.l'-biphenvn-2-sulfQnaniidP 
263D (880 mg) was subjected to the procedure of Example 261, step 
B, to provide 263E (870 mg) as a crude yellow sohd. 
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F. 14f2^4f(4.5>Dimethvl-3-isQxazQlvl)aminolsulfonvl-2-methvliri.l^ 
biphenvl1-4-vl1methvlM-ethvl-N-methvl-2-propviaH4mida2Qle-5- 
carboxamide 

263E (830 mg) was subjected to amide formation according to 
5 General Method 12 \ising aqueous methylamine as the amine component. 
The crude material was purified by silica gel chromatography using 1:1 
hexanes/acetone as eluant to provide the title compound (400 mg) as a 
white solid following lyophilization: MS m/e 550 (ESI+ mode); HPLC 
retention time 2.98 min (Method C); HPLC purity >98%. 

10 

Example 264 

N>4-Diethvl-l>rf2^4f(4,5-dimethvl-3-isoxa2olvl)amino1sulfonvl-2- 
methvnfl>l'-biphenvn-4-yl1methvn-2»propyl-lH-imidazole-5-carboxamide 



15 




263E (20 mg) was subjected to amide formation according to 
General Method 12 using aqueous ethylamine as the amine component. 
20 The crude material was purified by preparative thin-layer silica gel 

chromatography using 9:1 methanol/chloroform as eluant to provide the 
title compoxmd (10 mg) as a white solid following lyophilization: MS m/e 
564 (ESI+ mode); HPLC retention time 3.10 min (Method C); HPLC purity 
97%. 

25 

Example 265 

14r2^-ff(3>4-Dimethvl-5-isoxazolvl)amino1sulfonvl-2>ethvliri.l'-biphenvn-4- 
vl]methvl]-4-ethvl-2-propvl-lH-imidazole-5-carboxamide 
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5 

A. N-(3.4"Dimethvl-5-isoxazolvl)-4'-r(5-ethoxvcarbonvI-4-ethvl-2- 
propvl-imidazol-l-vl)methvl1-2'-ethvl-N-f(2' 
trimethvlsilvDethoxvmethvn fl.l'-biphenvl1-2-sulfonainide 
Ethyl 4-ethyl-2-propyliinidazole-5-carboxylate (600 mg, 2.9 mmol) 
10 was alkylated with 257D (1.76 g) according to General Method 22. Silica 

gel chromatography using 1:1 hexanes/ethyl acetate as eluant provided 

impure 265A (785 mg) as an orange oil. 



B. 4'-f(5-Carboxv-4-ethvl-2-propvlimidazol-l>yl)methvl1-N-(3.4- 
15 dimethvI-5-isoxa2olvl)-2'-ethvl fl,l'"biphenvn-2-suIfonamide 

265A (785 mg) was subjected to the procedure of Example 261, step 
B. Purification of the crude material by preparative reverse-phase HPLC 
provided 265B (240 mg) as yellow oil. 



20 C. l-ff2'-rf(3.4-Dimethvl-5-isoxa2olvl)amino1sulfonvl-2-ethvliri.l'- 
biphenvn-4-vnmethvn-4-ethvl-2-propvHH-imidazole-5- 
carboxamide 

265B (240 mg) was subjected to amide formation according to 
General Method 12 using aqueous ammonia as the amine component. The 
25 crude material was purified by silica gel chromatography using 1:2 
hexanes/acetone as eluant to provide the title compound (110 mg) as a 
white solid following lyophilization: MS m/e 550 (ESI+ mode); HPLC 
retention time 3.05 min (Method C); HPLC purity >98%. 
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Example 266 

14r2'4f(4.5-Dimethvl-3-isoxazolvl)amino1sulfonvl-2'methvl]ri,l'-biDh^ 
5 4-vl1methvl1-4-ethvl-N-(l-methvlethvl)-2-Dropvl-lH4mida2ole-^ 

carboxamide 




10 

263E (150 mg) was subjected to amide formation according to 
General Method 12 using isopropylamine as the amine component. The 
crude material was chromatographed on silica gel using 1:1 
15 hexanes/acetone as eluant to provide the title compound (27 mg) as a 
white solid: MS m/e 578 (ESI+ mode); HPLC retention time 3.21 min 
(Method C); HPLC purity 96%. 

Example 267 

20 14f2^rr(3,4-Dimethvl-5-isoxazolvl)amino1sulfonvl-2-(2- 

fluoroethoxvmethvl)iri.l'-biphenvn-4-vllmethvll-4-ethvl-2-propvl-lH- 

imidazQle-5-carboxamide 
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A. N-(3.4-Diinethvl-5-isoxazolvl)-4'-f(5-ethoxvcarbonvl-4>ethvl-2- 
propvl4midazol"l-vl)methvl1-2*--(2-fluoroethoxvmethyl)-N-r(2- 
trimethylsilvDetho3cvmethvn fl.l'-biphenvn-2-sulfonamide 

5 255C (660 mg, 1.1 mmol) was used to alkylate ethyl 4-ethyl-2- 

propylimidazole-5-carboxylate according to General Method 22. Silica gel 
chromatography using 7:3 hexanes/ethyl acetate as eluant provided 267A 
(460 mg) as a yellow oil. 

10 B. 4*4(5-Carboxv-4-ethvl-2-propvlimidazol-l-vl)methvl^N-(3.4- 

dimethvl-54soxazolvl)-2'-(2-fluoroethoxvmethvl) fl,l'-biphenvn-2" 
sulfonamide 

267A (460 mg) was subjected to the procedure of Example 261, step 

B. 267B (360 mg) was obtained as a crude yellow oil, which was used 
15 without further purification. 

C. l-rf2'-rf(3.4-Dimethvl-5-isoxazolvl)amino1sulfonvl-2-(2- 
fluoroethoxvmethyDI [l.l'-biphenvn'4-vnmethvl1 •■4>ethvl-2-prQpvl- 
lH-imidazole-5-carboxamide 

20 267B (360 mg) was subjected to amide formation according to 

General Method 12 using aqueous ammonia as the amine component. The 
crude material was purified by silica gel chromatography using 1:2 
hexanes/acetone as eluant to provide the title compound (180 mg) as a 
white solid following lyophilization: MS m/e 598 (ESI+ mode); HPLC 

25 retention time 2.83 min (Method C); HPLC purity >98%. 

Example 268 

N-(4.5-Dimethvl»3-isoxazolvl)«2'-ethoxvmethvl'4'-rr(6-ethvl-3-methoxv-2- 
methvl-4-pvridinvl)oxv1methyn [1.1 ^-biphenyll -2-sulfonamide 

30 
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5 A. N-(4>5-Dimethvl-3-isoxazolvl)-2^-ethoxvmethvl-4'4r(6-ethvl-3- 
methoxv-2-inethvM-pvridinvl)oxv1inethvl1-N-f(2- 
inethoxvethoxv)methvl1 rU'-biphenvll-2>sulfonamide 
252E (200 mg, 0.38 mmol) was used to alkylate 6-ethyl-3-methoxy- 
2-methyl-4-(lH)-pyridinone (prepared according to Katano, K.; et. al. Meiji 
10 Seika Kenkyu Nenpo, 1996, 35, 62-65) following General Method 22. 268A 
(155 mg, 70%) was produced as an oil following silica gel chromatography 
using 50:50:0.2 hexanes/ethyl acetate/triethylamine as eluant. 

B. N-(4.5-Dimethvl-3-isoxazolvl)-2'-ethoxvmethvl-4*-rr(6-ethvl>3- 
15 methoxv-2-methvl-4-pvridinvl)oxv1methvn \1 . 1 '-binhenvll -2- 

sulfonamide 

268A was deprotected according to Greneral Method 7. The crude 
product was purified by silica gel column chromatography using 1:30 
methanol/dichloromethane as eluant, providing the title compound (108 
20 mg, 74%) as a light yellow solid: mp 64-72 ^C; MS m/e 566 (ESI+ mode); 
HPLC retention time 13.87 min (Method E); HPLC purity 95%. 



Example 269 

N2-rr2'"fr(4.5-Dimethvl-3-isoxazolvl)aminolsulfonvlUl.l'-biphenvll-4- 
25 Ynmethvl1-N-inethvl-N2-(l-oxobutvl)-L-valinamide 
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A. N-(4,5-Dimethvl-3-isoxa2olvl)-N4f(2-trimet3ivlsilvl)ethoxv1methvr 
2-broinoben2enesulfonamide 

SEM-Cl (6.4 ml, 36 mmol) was added at 0 ^'C to a mixture of N-(4,5- 
dimethyl-3-isoxazolyl)-2-bromobenzenesulfonamide (11 g, 34 mmol), 
potassium carbonate (9.4 g, 68 mmol), and DMF (100 ml). The mixture 
was allowed to warm to rt and was stirred for 18 h. The solvent was 
evaporated, water (200 mL) was added, and the mixture was extracted 
with ethyl acetate. The crude extract was dried over sodium sulfate and 
concentrated, and the residue was chromatographed on silica gel using 4:1 
hexanes/ethyl acetate as eluant to provide 269A (11 g, 70%) as an oil. 

B. N-(4-5-Dimethvl-3-isoxazolvl)-4^-formvl-N-rr(2> 
trimethvlsilvDethoxvlmethvll fl.l'-biphenvn-2-sulfonamide 
269A (2.3 g, 5.0 mmol) was subjected to Suzuki coupling with 4- 

formylphenylboronic acid according to (Jeneral Method 1. 269B (2.0 g, 83 
%) was obtained as yellow crystalline solid following silica gel 
chromatography using 4:1 hexanes /ethyl acetate as eluant. 

C. N2-[r2'4fN-(4.5-Dimethvl-3-isoxazolvl)~N4r(2- 
trimethvlsilvl)ethoxv1methvl1amino1sulfonvn[l>l'-biphenvll-4- 
vllmethvll-N-methvl-L-valinamide 

269B (490 mg, 1.0 mmol) and L-valine N-methylamide were 
subjected to reductive amination according to General Method 5. Crude 
269C ( 780 mg) was produced as an oil. 
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D. N2-[r2'-rfN-(4.5-Dimethvl-34soxazolvl)-N-rr(2- 
trimethvlsilvl)ethoxv1methvllamino1sulfonvl1fl.l'-biphenvl1^ 
vnmethvn"N-methvl-N2-(l-oxobutvl)-Lrvalinamide 

5 269C (750 mg) was aqrlated with butanoyl chloride according to 

General Method 6 to provide crude 269D (680 mg) as an oil. 

E. N2-fr2'4r(4.5-Dimethvl-3-isoxazolvl)amino1sulfonvnfl.l*-biphenvn- 
4-vllmethvll ■N-inethvl-N2-( l-oxobutvl)-L-valinamide 

10 269D (680 mg) was deprotected according to General Method 10. 

Silica gel chromatography of the crude residue using dichloromethane/ 
methanol as eluant provided the title compound ( 360 mg) as a white 
amorphous solid: MS m/e 541 (ESI+ mode); HPLC retention time 3.61 
min (Method C); HPLC purity 95%. 



15 



Example 270 

N2-rf2'-ff(4,5-Dimethvl-3-isoxazolvl)amino1sulfonvl1fl,l'-biphenvl1-4- 
vll methyl! "N,N-dimethvl-N2-( 1 -oxopentvP-L-valinamide 



20 




A. N24r2^r[N-(4,5>Dimethvl-3-isoxazolvl)-N-rr(2- 
25 trimethvlsilvDethoxylmethvllaminolsulfonvn fl.l*-biphenvn-4' 

vllmethvll-N^N-dimethvl-L-valinamide 
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269B (490 mg, 1.0 mmol) and L-valine N,N-dimethylainide were 
subjected to reductive amination according to General Method 5. Crude 
270A (780 mg) was produced as an oil. 

5 B, N24r2'-r(N-(4,5-Dimethvl^3-isoxazolvl)-N-rr(2- 

trimethvlsil vDethoxy] meth vll amino] sulfonyll Tl . I'-biphenvU -4- 
vl1methvn-N,N-dimethvl-N2-(l-oxopentvl)-L-valinamide 
270A (750 mg) was acylated with pentanoyl chloride according to 
Greneral Method 6 to provide crude 270B (710 mg) as an oil. 

10 

C. N2-rr2'-rf(4.5-Dimethvl-3-isoxazolvl)amino1sulfonvnri>l'-biphenvn- 
4"Vnmethvn-N.N''dimethvl-N2-(l-oxopentvl)-L-valinamide 
270B (710 mg) was deprotected according to (General Method 10, 

Silica gel chromatography of the crude residue using dichloromethane/ 
15 methanol as eluant provided the title compound (400 mg) as a white 

amorphous solid: MS m/e 569 (ESI+ mode); HPLC retention time 3.82 

min (Method C); HPLC purity 95%. 



Example 271 

20 4-f(2-Butyl-4-oxo-1.3-dia2aspiror4.41non-l-en-3-vl)methvn-N-(4.5- 
dimethvl->3-isoxazolvl)-2'-ethvl [l,l'-biphenvll-2-sulfonamide 




25 



A. N-(4>5-Dimethvl-3-isoxazolvl)-2'"ethvl-4'-methoxvcarbonvl'-N- 
(methoxvmethvl) fl.l'-biphenvn-2-sulfonamide 
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257A (5.9 g, 24 mmol) was subjected to Suzuki coupling with 2-[[N- 
(4,5-dimethyl-3-isoxazolyl)-N- 

(inethoxymethyl)amino]sulfonyl]phenylboronic acid according to General 
Method 1. Silica gel chromatography provided 271A (6.0 g) as an oil, 
5 contaminated with byproducts deriving from the boronic acid. 257A (4.5 
g) was also recovered. A single recycling of the recovered 257A yielded 6.6 
g of the 271A product mix (12.6 g total combined yield). 



B. N-(4.5-Dimethvl-3-isoxa2olvl)-2'-ethvl-4'-hvdroxvmethvl-N- 
10 (methoxvmethvl) ri,l"biphenvn-2-sulfonamide 

271 A (11.1 g) was treated with DIBAL-H according to the procedure 
of Example 230, step to provide 271B (6.5 g) as a crude oil. 



C. 4'-Bromomethvl-N>(4.5-dimethvl-3-isoxazolvl)-2'-ethvl-N- 
15 (methoxvmethvl) Fl . I'-biphenvll -2-sulfonamide 

271B (6.5 g) was converted to the corresponding bromide according 
to General Method 2 to provide 271C (4.2 g) as an orange oil following 
silica gel chromatography using 3:1 hexanes/ethyl acetate as eluant. 



20 D. 4'-ff2-Butvl-4-oxo>1.3-diazaspiror4.41non-l-en-3-vllmethvn-N-(4.5- 
dimethvl-3-isoxazolvl)-2'-ethvl- N-(methoxvmethvl) [1,1 -biphenvll- 
2-sulfonamide 

271C (2.0 g) was used to alkylate 2-butyl-l,3-diazaspiro[4.4]non-l- 
en-4-one according to General Method 4. 271 D (1.6 g) was produced as a 
25 colorless oil following silica gel chromatography using 1:1 hexanes/ethyl 
acetate as eluant. 



E. 4'-f(2-Butvl-4-oxo-1.3-diazaspirof4.41non-l-en-3-vl)methvn-N-(4,5- 
dimethvl-3-isoxazolvl)-2'-ethvl [1, 1'-biphenyll -2-sulfonamide 
30 271D (1.6 g) was deprotected according to General Method 8 

(EtOH). The crude product was purified by silica gel chromatography 
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using 1:1 hexanes/ethyl acetate as eluant to provide the title compound 
(815 mg) as a white amorphous solid: MS m/e 563 (ESI+ mode); HPLC 
retention time 2.18 min (Method H); HPLC purity >98%, 

5 Example 272 

4'-[(5"Acetvl-4-ethvl"2-propvlimidazol-l-vl)methvl1-N-(4.5-dimethvl-3- 
isoxazolvl)-2'-methviri,l-biphenvn-2-sulfonamide 




10 



A. 5-Acetvl-4-ethvl-2-propvlimida2ole 
4-Ethyl-5-formyl-2-propylimidazole (4 g, 24 mmol) was subjected to 

15 theprocedureofExample38, steps AandB. Sihca gel chromatography 
using 1:3 hexanes/ethyl acetate as eluant provided 272A (2.4 g, 55% over 
two steps) as a brown oil. 

B. 4'4(5-Acetvl-4-ethvl-2-propvhmida2ol>l-vl)methvl1-N-(4.5-dimethvl" 
20 3-isoxa2olvl)-N-methoxvmethvl"2'«methylfl.l'-biphenyl1-2» 

sulfonamide 

272A (800 mg, 4.4 mmol) was alkylated with 263C according to 
General Method 22. Silica gel chromatography using 1:3 hexanes/ethyl 
acetate as eluant provided 272B (990 mg, 38%) as an orange oil. 

25 

C. 4^-r(5-Acetvl-4-ethvl-2-propvlimidazoM-vl)methvn"N-f4.5>dimethvl- 
3-isoxazolvl)-2'-methvl \1 . 1 -biphenvll >2-sulfonamide 
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272B (940 mg, 1.6inmol) was subjected to sulfonamide deprotection 
according to General Method 8 (water). The crude material was purified . 
by reverse-phase preparative HPLC followed by preparative thin-layer 
silica gel chromatography (chloroform/methanol eluant) to provide the 
5 title compound (9 mg) as a white solid following lyophilization: MS m/e 
535 (ESI+ mode); HPLC retention time 1.98 min (Method H); HPLC purity 
98%. 



Example 273 

10 N-(4.5-Dimethvl-3-isoxazolvl)-2'-ethvl-4'-rf(3-methoxv-2,6-dimethvl-4- 
pvridinvDoxylmethvll fl.l'-biphenvn-2-sulfonamide 




15 



A. N-(4.5-Dimethvl-3-isoxazolvl)-2^-ethvl-4'-rf(3-methoxv-2.6-dimethvl- 
4-pvridinvl)oxv1methvl1-N-(methoxvmethvl) fl.l'-biphenvll-2- 
sulfonamide 

20 271C (2.0 g, 4.0 mmol) was used to alkylate 3-methoxy-2,6- 

dimethyl-4-(lH)-pyridinone according to General Method 22. The crude 
product was purified by silica gel chromatography using 1:1 hexanes/ethyl 
acetate as eluant to provide 273A (1.2 g, 52%) as an orange oil. 



25 B. N-(4.5-Dimethvl-3-isoxazolvl)-2^-ethvl-4Vrr(3-methoxv-2.6-dimethvl- 
4-pvridinvl)oxv1methyn ri.l'-biphenvl]-2-sulfonamide 
273A (1.2 g, 2.2 mmol) was deprotected according to General 
Method 8 (EtOH). The crude product was crystallized fi-om 
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methanol/dichloromethane to provide the title compound (172 mg) as a 
white solid: MS m/e 522 (ESI+ mode); HPLC retention time 1.53 min 
(Method H); HPLC purity 95%. 

5 Example 274 

N'(4>5-Dimethvl-3-isoxa2olvlV4^-r[(6-ethvl-3-methoxv-2-methvl>4- 
pyridinvDoxvlmethvll -2'-propvl f 1 . l^-biphenvll -2-sulfonamide 




A. N-f4.5-Dimethvl-3-isoxazolvlV4-rr(6-ethvl-3-methoxv-2-methyl-4- 
pyridinyHox vImethvll-N-methox vmethyl-2* -propyl f 1 . 1 -biphenyn-2- 

15 sulfonamide 

259C (1.97 g) was used to alkylate 6-ethyl-3-methoxy-2-methyl-4-(lH)- 
pyridinone (500 mg, prepared according to Katano, K.; et. al. Meiji Seika Kenkyu 
Nenpo, 1996, 55, 62-65) following General Method 22. 274A (1.23 g, 76%) was 
produced as an oil following silica gel chromatography using hexanes/ethyl 

2 0 acetate/triethylamine as eluant. 

B. N-(4,5-Dimethv]-3-isoxazolvlV4-rr(6-ethvl-3-methoxv-2-methyl-4- 
pyri(iinvnoxv1methvll-2' -propyl rKr-biphenvll-2-sulfonamide 

274A (1.23 g) was deprotected according to General Method 7. The crude 
25 product was purified by silica gel column chromatography using 

methanol/dichloromethane as eluant, providing the title compound (820 mg, 72%) as 
a white solid: mp 63-65 ''C; MS m/e 550 (ESI+ mode); HPLC retention time 3.04 min 
(Method A); HPLC purity >98%. 
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10 



15 



20 



Example 275 

4-f(2-Butyl-4-oxo-lJ-diazaspirQr441non-l-en-3-vDmethvn-N-f4,5-dimethy 
3-isoxa2olvlV2-fethoxvmethvl'> TLl ■biphenvn-2-sulfonamide Fcrvstallinel 



A. Ethyl 4-bromo-3-(bromomethvnbenzoate 

Ethyl 4"bromo-3-methylbenzoate (1 10 g, 450 mmol) was treated with NBS 
according to the procedure of P2A. Silica gel chromatography with hexanes/ethyl 
acetate as eluant provided 27SA (91 g, 62%) as a white solid. 

B. Ethyl 4-bromo-3-(ethoxvmethvl)benzoate 

A solution of 275A (89 g, 280 mmol) in a mixture of ethanol (300 ml) and 
DMF (50 ml) was treated at 0 ^^C with sodium ethoxide (135 ml of a 21% solution in 
ethanol). The mixture was allowed to warm to rt and was stirred for 16 h. The 
ethanol was evaporated under reduced pressure. Ethyl acetate was added to the 
residue and the mixture was washed with water and brine. The organic layer was 
dried over sodium sulfate and concentrated, and the residue was chromatographed on 
silica gel using hexanes/ethyl acetate as eluant to provide 275B (67 g, 84%) as a 
slightly yellow oil. 

C. N'(4,5-DimethvI-3-isoxazolvn-4'-fethoxvcarbonvl)-2'-(ethoxvmethvlVN- 
( methoxvmethyl) T 1,1 '-biphenvll-2-sulfonamide 

275B (32 g, 100 mmol) was subjected to Suzuki coupling with 2-[[N-(4,5- 
dimethyi-3-isoxazolyl)-N-(methoxymethyl)aniino]sulfonyl]- 
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phenylboronic acid according to General Method 1. Silica gel chromatography using 
hexanes/ethyl acetate as eluant provided 275C (52 g) as a yellow oil, contaminated 
with byproducts deriving from the boronic acid. 

5 D. N-(4,5-Dimethvl-3-isoxazolvl)-2'-(ethoxvmethvn-4'-(hvdroxvmethvlVN" 
(methoxymethvl) riJ'-biphenvll-2-sulfonamide 

27SC (entire sample) was treated with DIB AL-H according to the procedure of 
Example 230, step E, with the following difference: Workup was by addition of 
saturated aqueous ammonium chloride to the cooled reaction mixture, followed by 
extraction with ethyl acetate. The combined organic layers were dried over sodium 
sulfate and concentrated to provide 275D as a crude yellow oil. 

E. 4'-(Bromomethvn-N~f4.5-dimethvl-3-isoxazolvlV2-fethoxvmethylVN- 
f methoxymethvP T 1 . 1 -biphenvn-2-sulfonamide 

275D (entire sample) was converted to the corresponding bromide according 
to General Method 2. Silica gel chromatogr^hy using hexanes/ethyl acetate as eluant 
provided 275E (38 g, purity estimated to be 83% by NMR) as a light yellow oil. 

F. 4'-r(2-Butvl--4-oxo-L3-diazaspiror4,41non-l-en-3-vl)methyll-N-(4,5-dimethyl- 
3"isoxazolvlV2-fethoxvmethvlVN-(methoxvmethvl) rLr"biphenvlV2" 
sulfonamide 

275E (entire sample) was used to alkylate 2-butyl-l,3-diazaspiro[4.4]non"l- 
en-4-one according to General Method 4. The crude residue was chromatographed on 
silica gel using hexanes/ethyl acetate/triethylamine as eluant to provide 275F (32 g, 
53% from 275B) as a slightly yellow oil. 

G. 4'"rf 2-Butvl-4-oxo- 1 .3-diazaspiror4.41non- 1 -en-3-vl)methvn-N-f4,S-dimethvl- 
3-isoxazol vl)-2'-(ethoxymeth vll T K 1 -biphenvll-2-sulfonamide 
275F (32 g, 53 nmiol) was deprotected according to General Method 7. The 

crude product was purified by silica gel chromatography using hexanes/ethyl 
acetate/acetic acid as eluant to provide the title compound (26 g, 88%) as an 
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amorphous foam: MS m/e 593 (ESI+ mode); HPLC retention time 18,75 min 
(Method E); HPLC purity >96%. 



H. 4'-rf2-ButvM-oxo-1.3-diazaspiror4.41non-l-eD-3-vnmethvn-N-f4.S- 
5 dimethvl-3-isoxazQlvl)-2-(ethoxvmethyn Fl.l -biphenvn'-2-sulfonamide 

(crystallization) 

The amorphous 275F (1 g) was dissolved in 5 mL of isopropanol and 5 mL of 
water was added to the mixture dropwise and the mixture was warmed up to 40**C to 
10 provide a clear solution. The solution was let stand at room temperature and the white 
crystals thus obtained was filtered and washed with a small amount of 2:1 mixture of 
isopropanol / water and dried to give 0.87 g of a white crystalline solid, mp. 148°C. 

EXAMPLE 276 

4*-r(2-Butvl-4-oxo-l>3-diazaspiro[4,41non-l-en-3-vl)methvll-3'-chloro-N- 
15 (4,5-dimethvl-3'isoxazolyl)'5'methoxv[ 1 . 1'-biphenvll -2-stilfonamide 




A. (2-Butvl-4-oxo-l,3-diaspiro[4.41non-l-en-3-vl)methvl-2'Chloro-4- 
20 bromobenzene. 

a-Bromomethyl-4-bromo-2-chlorobenzene (1.6gm) was used to alkylate 2-butyM,3- 
diaspiro[4.4]non-l-en-4-one(1.2gm) according to General Method 4 to yield 276A 
(2.2gm,98%)asasolid. MS m/e 399.13. 
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B. 4'-r(2"ButYl-4-oxo-1.3-diazaspirof4.41non"l"en-3-vl)methvlU3'-chlor^ 
N-ff2-methoxvethoxv)methvl1-N-(4,5-dimethvl"34soxazolvl)[l,l^biphenv 
2-sulfonamide. 

276A (218 mg) was subjected to Suzuki coupling with {2-[[4,5- 
5 dimethyl-34soxazolyl){2-methoxyethoxy)methyl]amino]-sulfonyl]-5- 
inethoxyphenyl]boronic acid (270 mg)according to General Method 1 to 
provide 276B (280 mg, 67%) as an oil, 

C. Title Compound 

10 276B (280 mg) was deprotected according to General Method 8 to 

provide the title compound (178 mg, 98%) as a white amorphous solid: MS 
m/e 583. 

Examples 277-297 

15 The compounds of Examples 277-297 were prepared in a manner 

similar to that described in Example 276. The reported HPLC retention 
times were obtained under the following conditions. 
Column: YMC S5 ODS 4.6X50 mm (4min); Wavelength: 220nm; 
Solvent: Gradient elution 10%MeOH"90% MeOH in water 



20 (0.2% H3P04). 
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277 


CH, 


4'-[(2-Butyl-4-oxo-l,3- 
diazaspiro [4.4] non- l-en-3- 
yl)inethyll-N-(4,5-dimethyl-3- 
isoxazolyl)-3'-fluoro-4- 
methoxy[l,l'-bipheiiyl]-2- 
sulfonamide 


583.3 


3.2min 


278 


iTi 


4'-[(2-Butyl.4-oxo-l,3- 
diazaspiro [4.4] non- l-en-3- 
yl)methyl]-5'-chloro-N-(4,5- 
dimethyl-3-isoxazolyl)-2*- 

fluoro-4-methoxy[l,l'- 
biphenyl] -2-sulfonainide 


617.3 


3.3min 


279 


u X 


4'-I(2-Butyl-4-oxo-l,3- 
diazaspiro[4.4]non-l-en-3- 
yl)methyl]-3^chloro-N-(4,5- 
dimethyl-3-isoxazolyl)-4- 
metiioxy [1, 1'-biphenyl] -2- 
sulfonamide 


599.2 


3.4inin 


280 




4'-[(2-Butyl-4-oxo-l,3- 
diazaspiro [4.4] non- l-en-3- 
yl)3nethyl]-N-(4,5-dimethyl-3- 
isoxazolyl)-4-methoxy[l,l'- 
biphenyl]-2-sulfonamide 


565.3 


3.0inin 














4*-[(2-Butvl-4-oxo-l,3- 
diazaspiro[4.4] non- l-en-3- 
yl)methyl]-N-(4,5-dimethyl-3- 
i80xazolyl)-2'-(ethox3miethyl)- 
4-xnethoxy[l,l'-biphenyl]-2- 
sulfonamide 


623 51 


3 llmin 


282 




4^ [(2-Butyl-4-oxo-l,3- 
diazaspiro[4.4]non-l-en-3- 
yl)methyl]-N-(4,5-dimethyl-3- 
isoxazolyl>3'-fluoro-5- 
methoxy [1, r-biplienyl]-2- 
sulfonamide 


583 


S.lmin 
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283 


CHj 


4*-[(2-Butyl-4-oxo-l,3- 
diazaspiro [4. 4] non- l-en-3- 
yl)meihyl]-5*-chlorO'N-(4,5- 
dimethyl-3-isoxazolyl)-2'- 

fluoro5-methoxy[l,l'- 
biphenyll-2-sulfonamide 


617.5 


3.3inin 


284 


H,C.^JU JycH, 


4'-t(2-Butyl-4-oxo-l,3- 

H"i a yaftniro (4.41 noH- 1-611-3- 

yl)methyl]-N-(4,5-dimethyl-3- 
isoxazolyl)-5-methoxy[l,l'- 
biphenyll-2-sulfonamide 


565.3 


S.Omiix 


285 




4'-[(2-Butyl-4-oxo-l,3- 
diazaspiro[4.4jnon-l-en-d- 
yl)inethyll-N-(4,5-dimethyl-3- 
isoxazolyl)-2*-(ethoxymethyl)- 
5-methoxy[l,r-biphenyl]-2- 
Bulfoaamide 


623.6 


3.03inin 


286 


v! 

jfT r ■ 


4*-[(2-Butyl-4-oxo-l,3- 

yl)methyl]-N-(4,6-dimethyl-3- 
isoxazolyl)-3'-fluoro-4,5- 
dimethoxyIl,r-biphenyl]-2- 
sulfonamide 


613.4 


3.04min 


287 


At 

"a^" CH3 


4'-[(2-Butyl-4-oxo-l,3- 
diazaspiro [4 .4] non- l-en-3- 
yl)methyl]-5'-chloro-N-(4,5- 
dimethyl-3-isoxazolyl)-2- 
fluoro-4,5-dimethoxy[l,l'- 
biphenyl] -2-sulfonainide 


647.2 


3.2min 
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288 


CH, 


4'-[(2-Butyl-4-oxo-l,3- 
diazaspiro [4.4] non- l-en-3- 
yl)methyll-3*-chloro-N-(4,5- 
dimethyl-3-isoxazolyl)-4,5- 
diinethoxy[l,l'-biphenyl]-2- 
sulfonamide 


629.2 


3.2inin 


289 


6 

jfT r 


4'-[(2.Butyl-4.oxo-l,3- 
diazaspiro[4.4]non-l-en-3- 
yl)inethyl)-N-(4,5-dimethyl-3- 
isoxazolyl)-4,5-diinethoxy [1, 1 - 
biphenyl]-2-sulfonamide 


595.3 


2.8imn 


290 







4*-[(2-Butyl-4-oxo-l,3- 
diazaspiro [4.4] non-l-en-3- 
yDmethyl] -N-(4,5-diinethyl-3- 
i80xazolyl)-2*-(ethoxyinethyl)- 
4,5-dimethoxy [ 1 , 1'-biphenyl] - 
2-suIfonamide 


653.48 


2.89min 


291 


"'TOO 

Xv 

liY " 


4'-[(2-Butyl-4-oxo-l,3- 
diazaspiro [4.4]non- l-en-3- 
yl)methyl]-5'-chloro-N-(4,6- 
dimethyl-3-isoxazolyl)-2'- 
fluoro[l, 1 -biphenyl] -2- 
sulfonamide 


587.2 


S.Smin 


292 




t 


O 

) 


4'-[(2-Butyl-4-oxo-l,3- 

flin'znQTiiT'nr^. /llTinTi-1 -pti-/?- 

yl)inethyl]-3'-chloro-N-(4,5- 
dimethyl-3-isoxa2olyl)[l,r- 
biphenyl]-2-stilfonamide 


569.2 


3.2miii 
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293 




4*-[(2-Butyl-4-oxo-l,3- 
diazaspiro[4.4jnon-l-en-3- 
yl)methyll-N-(4,5-dimethyl-3- 
isoxazolyl)-4-inethoxy-3'- 
methyl[l,l'-biphenyl]-2- 
sulfonamide 


579.4 


3.2min 


294 


'lb" 

u z 

H3C CH, 


4*-[(2-Butyl-4-oxo-l,3- 
diazaspiro[4.4)non- l-en-3- 
yl)methyll-N.(4,5-diinethyl-3- 
isoxa2olyl)-3'-fluoro-4- 
methoxytl, l'-biphenyl]-2- 
sulfonamide 


553.1 


S.Omin 


295 


CH, 


4'-((2-Butyl-4-oxo-l,3- 
diazaspiro[4.4]non- l-eii-3- 
yl)methyl].N-(4,5-diniethyl-3- 

isoxazolyl)-3'-meaiyl[l,l- 
biphenyl]-2-sulfo]iamide 


549.2 


3.01min 


296 


Jul" 

CH, 


4*-[(2-Butyl-4-oxo-l,3- 
diazaspiro[4.4)non-l-en-3- 
yl)inethyl]-N-(4,5-dimethyl-3- 
isoxazolyl)-5-fluoro[l, 1'- 
biphenyl) -2-sulfonainide 


553.23 


2.90min 



Examples 297-309 

5 The compounds of Examples 297-309 were prepared in a manner 

similar to that described in Example 269. The reported HPLC retention 
times were obtained under the following conditions. 
Column: YMC S5 ODS 4.6X50 mm (4min); Wavelength: 220nm; 
Solvent: Gradient elution 10%MeOH~90% MeOH in water 
10 (0,2%H3PO4). 
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297 


CH, 


N'-<Cyclopropylcarbonyl)-N'- 
fr2'-rff4 5-dimethvl-3- 
isoxazolyl)amino]sulfonyl] [1,1* 
-biphenyl]-4-yl]methyl]-N- 
metli^l-L-valinamide 


539.17 


S.OSmin 


298 


6° 


N'-[[2'-[[(4,5-Diinethyl-3- 

{ cmv o<7 nitric ovMiv^/\1 CI ilfrwwll n 1' 

isoxazoiyuaininojsuiionyij ix,x 
-biphenyl]-4-yl]methyll-N,3- 
dimethyl-N'^-d-oxobutyD-Lr 
valinamide 


555.24 


3.40inin 


299 


u r 

CH, 


N'-[[2*-[[(4,5-Dimethyl-3- 

IbOXaZUiyi^CUlllIlvlJoUilUXXjriJ l-Lj-L 

-biphenyU -4-yl] methyl] -N- 
inethyl-N^-(2-niethyl-l- 
oxopropyD-Lrvalinaxnide 


541.29 


3.17min 


300 


H.C ^ H 

<^ N^^H. 


N^-(Cyclopentylcarbonyl)-N^- 
I[2'-[[(4,5-dimethyl.3. 
isoxazolyl)ammo]sulfonyl] [1,1* 
-biphenyl] -4-yl] methyl] -N- 
methyl-Lrvalinamide 


567.28 


3.40min 
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301 


H,C ^ H 

CHj 


N'- ((2^ [[(4,5-Dimethyl-3- 
isoxazolyDaminolsulfonyl] -3- 

fluoro[l,l*-biphenyl]-4- 
yl]methyl]-N-inethyl-N'-(l- 

oxobutyD-L-valinamide 


559.2 


3.40min 


302 


iTi *^ 


N'-[[2'-[[(4,5-Dimethyl-3- 
isoxazolyl)amino] sulfonyl] [1,1* 
-biphenyl]-4-yl]methyl]-N-(l- 
methylethyi)-N'-(l-oxobutyl)- 
L-valinamide 


569.3 


3.40inin 


303 


u I 


N'-[[2'-[[(4,5-Dimethyl-3- 
isoxazolyl)ainino]sulfonyl] [1,1' 
.biphenyll-4.yl]methyll-N.(2- 
xnethoxyethyl)-N*-( 1-oxobutyl)- 
L-valinamide 


585.3 


3.27min 


304 


J;^ 0 


N-(Cyclopropylmethyl)-N'-[[2*- 

fr(4 5-dimethvl-3- 
isoxazolyl)amino]sulfonyll [1,1' 
-biphenyl]-4-yllmethyl]-N'-(l- 
oxobutyD-Lrvalinamide 


581.3 


3.44min 


305 


6° 

u I 

CH, 


N'-[[2^-[[(4,5-Dimethyl-3. 
isoxazolyDaminolsulfonyl] [1,1* 
-biphenyl]-4-yllmethyl]-N'-(l- 
oxobutyl)-N-(3-pyridinyl)-L- 
valinamide 


604.3 


2.87min 
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306 


JL 0 


N'-[[2'-[[(4,5-Dimethyl-3- 

iQriYa'7nlvl'^nTniTinlf5ulf(Mlvll fl 1* 

-biphenyl]-4-yl]inethyl]-N- 
methyl-N*-(l-oxopentyl)-Lr 
valinamide 


555.17 


3.36ium 


307 




N-Methyl-N"-[[2'-t[(5-mettiy^ 

isoxazolyl)amino]sulfonyl] [1,1* 
-biphenyl]-4-yl]methyl]-N'-(l- 
oxopentyD-L-valinamide 


541.2 


3.40min 


308 


CH. 


N'-[[2^[[(4,5-Dimethyl-3- 
isoxa2olyl)amino]siQfonyl] [1,1* 
-biphenyl]-4-yl]methyl]-N- 
ethyl-N'-(l-oxobutyl)-L- 
valinamide 


555.3 


3.17min 


309 


HaC^^ H 

CH, 


N'-[[2*-[[(4,5-Dimethyl-3- 

1 Qnvfl rftl vl ^Jini ino1 sulfbnvll - 5*- 

fluoro[l,l'-biphenyl]-4- 
yllmetiiyll-N-methyl-N'-d- 
oxobufyl}-L-valinainide 


558.76 


3.28miii 



Examples 310-311 

5 The compounds of Examples 310-311 were prepared in a manner 

similar to that described in Example 252. The reported HPLC retention 
times were obtained under the following conditions. 
Column: YMC S5 ODS 4.6X50 mm (4min); Wavelength: 220nm; 
Solvent: Gradient elution 10%MeOH-90% MeOH in water 
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310 


Vo../ 

CH, 


N-(4,5-Dimethyl-3-isoxazolyl)- 
4'- [[(2,6-dimethyl-3-methoxy- 
4-pyridinyl)oxy] methyl] [1,1'- 
biphenyl]-2-sulfonamide 


494 


2.28miii 


311 


6 CM, 

CH, 


N-(4,5-Dimethyl-3-isoxazolyl)- 
4^ [[(2,6-dimethyl-3-methoxy- 
4-pyridinyl)oxylmethyl]-3'- 
fluoroll,l*-biphenyl] -2- 
sulfonamide 


512 


2.41min 



5 Examples 312-314 

The compounds of Examples 312-314 were prepared in a manner 

similar to that described in Example 228. The reported HPLC retentio 

times were obtained under the following conditions. 

Column: YMC S5 ODS 4.6X50 mm (4min); Wavelength: 220nm; 
10 Solvent: Gradient elution 10%MeOH-90% MeOH in water 

(0.2% H3P04). 
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312 


JL 0 

u I 


N-(4,5-Dimethyl-3-isoxazolyl)- 
4 - [( 1 ,4,5,o,7,o-nexanyaro-o- 
oxo-2-propyl-l- 
cycloheptimidazolyl)methyl] [1, 
l'-biphenyl]-2-sulfonamide 


533,3 


2.35inin 


313 


r"V 

CH, 


N-(4,5-Dimethyl-3-isoxazolyl)- 

3 -nuoro-4 -Kl,4,&>o> ' >o- 
hexahydro-8-oxo-2-propyl-l- 
cycloheptimidazolyDmethyl] [1, 
I'-biphenyl] -2-sulfonamide 


551.3 


2.35min 


314 


CH, 


N-(4,5-Dimethyl-3-isoxazolyl)- 
f5-fliioro-4'-r(l 4 5 6 7 8- 
hexahydro-8-oxo-2-propyl-l- 
cycloheptimidazolyDmethyl] [1, 
I'-biphenyl] -2-sulfonamide 


551.17 


2.32min 



Example 315 




CH, 



4'-r(2-Butvl-4-oxo-1.3-diazasDirof4.41non-l-en-3 -v11methvn-N-(4.5- 
5 <limftthvl-3-isoxazolvD-2'-(hvdroxvinethvl)fl.l'- biDhenvn-2-sulfonamide 
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A, 




5E (4.49 g, 11.48 mmol) was subjected to Suzuki coupling with [2-[[{4,5- 
5 dimethyl-3-isoxazolyl)-N-methoxymethyl]amino]-sulfonyl]phenylboronic 
acid according to General Method 1. 316A (5.0 g, 72%) was obtained as 
an orange oil following silica gel chromatography using hexanes/ethyl 
acetate as eluant. 

10 B. 




315A (0.7g) was dissolved in 10 mL of methylene chloride and 2 mL of 
triethylsilane and 2 mL of trifluoroacetic acid were added to the mixture. 
The solution was stirred at room tempertaure for Ih and concentrated- 
15 315B (0.6 g, 85%) was obtained as an orange oil following silica gel 
chromatography using hexanes/ethyl acetate as eluant. 

C. 

315B (0.6 g) was deprotected according to General Method 8 (EtOH). The 
20 crude product was purified by silica gel chromatography using 1:1 

hexanes/ethyl acetate as eluant to provide the title compound (0.44 g, 
79%) as a white amorphous solid, mp. 90-98°C. M+H: 565.2 
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Example 316 




5 N4r2^4f(4,5-Dimethvl-3-isoxazoIvl)amino1sulfonvlV2-(ethoxvmethv^^ 
biphenvll-4-vl1methvlVl-r(l"Oxopentvl)ainino]cvclopentanamide 
(A metabolite of Example 227) 



227 (30 mg) was dissolved in ImL DMF and 0.6 mL of 20% aqueous NaOH 
10 was added and the mixture was stirred at 60°C for 24h. The mixture was 
purified by HPLC to provide the target compound as a white solid. HPLC 
RT: 3.21 min. M+H: 611.3 



15 Example 317 

f -f V4 -f f 2-Butvl-4-oxo- 1 3-diazaspiror4.41non- 1 -en-3-vnmethvn-N-f4.5" 
dimethvl-3-isoxazolvl V2 -fethoxvmethvn f 1. 1 -biphenvll -2-sulfonamide 

and 

20 f ,V4*-f f 2-Butvl-4-oxo- 1 .3-diazaspiror4.41non- 1 -en-3-vnmethvn-N-(4,S- 

dimethvl- 3-isoxazolvl V2 -( ethoxymethyH T L 1 -biphenvll -2-sulfonamide 

lOjil of a solution of 276F (2mg/mL) in isopropanol was injected onto an 
HPLC column (Chiral AD, 250x4.6 (10|li)) eluting with a mobil phase of 
25 80% hexane, 20% IPA, 0.1%TFA, 0.1%TEA at 0.75mL/min. The HPLC 
column temperature was maintained at IS^'C. Detection was carried out 
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at 210iun using a UV detector. The enantiomers of 275 were resolved into 
two peaks, with one enantiomer eluting at 11.6 min and the other at 15.1 
min. yielding the two title compounds as pure enantiomers. 
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1. A compoiind of the following formula I, or an enantiomer, 
diastereomer, salt or metabolite thereof: 




Rl03 — ii 



Rl04 



wherein: 
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R5N N R6-^»r r""i^» , , , 

G H "12 










Be^N^o 


J 

— > 


K 






N ,or 






.Bj 

Be-^N^ 



.Be 
B7 



M 



is hydrogen, naiogen, oixvj*, ^j-, x-^ ^ - 

5 alkynyl, alkoxyalkyl, haloalkoxyalkyl, alkoxy, aiyloxy alkoxyalkoxy. 

cyano, hydroxy, hydroxyalkyl, nitre, -CH(ORJ(ORJ, -(CH,)„Y; 
with the proviso that when R, is B, R, is not hydrogen, halogen, 
alkyl, haloalkyl, alkoxy, hydroxyalkyl, nitro, -(CH,)JSrR^ or 
-NHSO^R^; 

10 Rs is heteroaryl; 

R, and R, are each independently alkyl. hydroxyalkyl, cycloalkyl, hydroxy 
substituted cycloalkyl, alkoxyalkyl. or hydroxy substituted 
alkoxyalkyl, or R, and R^ together form a cyclobutyl, cyclopentyl, 
pydohexyl. tetrahydrofuranyl or tetrahydropyranyl ring which may 
15 be optionally substituted with one or more hydroxy groups; 

R, is alkyl. hydroxyalkyl. haloalkyl, hydroxy substituted haloalkyl. 
cycloalkyl, hydroxy substituted cycloalkyl. (cycloalkyl)alkyl. 
hydroxy substituted (cycloalkylXalkyl), aralkyl. alkoxy, hydroxy 
substituted alkoxy, alkoxyalkyl, hydroxy substituted alkoxyalkyl, or 
20 -NR,8R„; 
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R, is -(CH,),.CO As. -(CH2UC=0)NR -(CH,VNR,,(C=0)NR,3R„, 
-(CH2),-CH20H, -(CH,),.(C=0)Ri5, tetrazolyl, oxadiazolyl or 
triazolyl wherein said tetrazolyl, oxadiazolyl or triazolyl may 
optionally be substituted with hydrogen, alkyl, hydroxy or halogen; 
5 Rg, R^, Rg^, Rjo and R^gare each independently hydrogen, halogen, alkyl, 
hydroxyalkyl, cycloalkyl, (cycloalkyl)alkyl, aryl, heteroaryl, 
arylalkyl, alkylthioalkyl, alkoxy or alkoxyalkyl, or Rg and Rg^ 
together with the carbon atom to which they are bonded form a 
cycloalkyl ring; 

10 Rji and R^^^ are each independently hydrogen, alkoxy, or together form a 
carbonyl; 

Rjg and R^^ are alkyl or together form a five to six-membered ring; 
R,5, Rie and R„ are independently hydrogen, alkyl, hydroxyalkyl, 

cycloalkyl, (cycloalkyl)alkyl, alkoxyalkyl, aralkyl, heterocycloalkyl, 
15 aryl, heteroaryl or -(CH2)^Q, or R^e and Ri^ may together form a four 

to six-membered heterocyclic ring; 
n is 1 or 2; 
wis 0,1, or 2; 

Y is heteroaryl, -COOH, -COORDS, -CONR^gR^o^ -NR^gR^o, -NR^g-OR^o, 



20 



-NR,,(C=0)R22, -NR2,(C=O)NR,gR20, -N(R,g)-(alk)-NR,,(C=0)Rs 
-NR,,(C=0)0R,3, -NR^^SO^^, -SO,R^, Q, R or S; 



'22» 




Qis 



O 




Ris O 
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Sis o ; 

R18. R19. R^o' R21 ^ independently hydrogen, alkyl, haloalkyl, 

alkoxyalkyl, cycloalkyl, alkenyl, alkynyl, aryl, aralkyl, heteroaryl, 
or and may together form a four to seven-membered 
5 heterocyclic ring; 

and are each independently hydrogen, alkyl or cycloalkyl, or may 
together form a three to seven membered Q^doalkyl ring; 

Z is oxygen, or ; 

X is 2, 3 or 4; 

10 Rj6 and are each independently hydrogen, alkyl or cycloalkyl, or R^e 
and RjjT may together form a three to seven-membered <grcloalfcyl 
ring; 

Rioi. Rio2> R103. and R,o4 are each independently hydrogen, halogen, -CHO, 
alkyl, haloalkyl, (cycloalkyl)alkyl, alkenyl, alkynyl, alkoxyalkyl, 
15 haloalkoxyalkyl, alkoxy, alkoxyalkoxy, cyano, hydroxy, 

hydroxyalkyl, nitre, -CH(OR^)(0Ri,), or -iCnX'^; 
wherein said rings; aryl alone or as part of another group; or 
heteroaiyl alone or as part of another group may each optionally be 
substituted by one or more hydrogen, halogen, cyano, alkyl, hydroxyalkyl, 
20 alkoxy, nitro or trifluoromethyl groups; 

provided that when Rjis A said compound is other than 



n-Propy 




0 

s— NH-(pyridyl) 
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2. A compound of claim 1, wherein is isoxazol-5-yl or isoxazol-3- 
yl independently substituted with two substituents independently selected 
from alkyl or halogen. 

5 

3. A compound ofclaim 2, wherein Ri is ^ 

4. A compound of claim 3, wherein R2 is alkyl, haloalkyl, 
alkojqraUqrl or haloalkoxyalkyl and Rjop R,^, R^oa, R104 ^a<^h 

10 independently hydrogen, halogen, or alkyl. 

5. A compound of claim 3, wherein R2 is -CHgY. 

6. A compound of claim 5, wherein Y is Q. 




Rio 



15 7. Acompoxmdofclaim2,whereinRiis 



8. A compound of claim 7, wherein Rg is alkyl, haloalkyl, 
alkoxyalkyl or haloalkoxyalkyl and R.^^, R.^^, R,^y R104 are each 
independently hydrogen, halogen, or alkyl. 

20 

9. A compound of claim 7, wherein R^ is -CHjY. 

10. A compound of claim 9, wherein Y is Q. 
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11. Acompoundof claim 2, wherein Ri is S 



12. A compound of claim 11, wherein is alkyl, haloalkyl, 
alkoxyalkyl or haloalkoxyalkyl and Rio„ ^m> '^m^ ^ are each 

5 independently hydrogen, halogen, or alkyl. 

13. A compound of claim 11, wherein Rj is -CHjjY. 

14. A compound of daim 13, wherein Y is 

10 

15. A compound of daim 1, wherein Rj, is alkoxyalljyl allqrl, 
haloallqrl or haloalkoxyalkyl 

16. A compound of claim 15, wherein R, is isoxazol-5-yl or isoxazol- 
15 3-yl independently substituted with two substituents selected from alkyl 

or halogen. 

17. A compound of claim 1, wherein is -CHjY. 

20 18. A compound of claim 17 , wherein Rj is isoxazol-5-yl or isoxazol- 

3-yl independently substituted with two substituents selected from alkyl 
or halogen. 



25 



19. A compound of claim 17, wherein Y is Q. 

20. A compound of claim 19, wherein R, is isoxazol-5-yl or isoxazol- 
3-yl independently substituted with two substituents selected from allgrl 
or halogen. 
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21, A compound of claim 1, wherein said compound is selected from 

N,4-DiethyH-[[2-[[(4,5-dimethyl-3-isoxazolyl)amino]sulfonyl-2- 
methyl] [1,1 -biphenyl]-4-yl]methyl]-2-propyl- 1 H-imidazole-S-carboxamide; 
5 l.[[2-[[(4,5-dimethyl-34soxazolyl)ainino]sulfonyl-2-methyl][lJ-^^^ 
yl]methyl]-4-ethyl-N-(l-methylethyl)-2-propyl-lH-imidazole-5-carbo 

N-(4,5-Dimethyl-3-isoxazolyl)-2-ethoxymethyl-4-[[(6-ethyl-3-methoxy-2- 
methyl-4-pyridinyl)oxy] methyl] [1,1 -biphenyl] -2-sulfonamide; 

4'-[(5-Acetyl-4-ethyl-2-propylimidazoH-yl)methyl]-N-(4,5-dimethyl- 
10 3-isoxazolyl)-2'-methyl[l,l'-biphenyl]-2-sulfonamide; 

N-(4,5-Dimethyl-3.isoxazolyl)-4'-[[(6-ethyl-3-methoxy-2-methyl-4- 
pyridinyl)oxylmethyll-2*-propyl [1, 1'-biphenyl] -2-sulfonamide; 

and salts, enantiomers, diasteriomers and metabolites thereof. 

15 22. A compound of claim 1, wherein said compound is selected from 

N,4-Diethyl-l-[[2'-[[(3,4-dimethyl-5-isoxazolyl)amino]sulfonyl-2- 
methyl][l,l'-biphenyl]-4-yl]methyl]-2-propyl-lH-imidazole-5-carboxamide; 

1 - [ [2'- [ [(3 ,4-dimethyl- 5-isoxazolyl)amino] sulfonyl-2-methyl] [1,1'- 
biphenyl]-4-yl]methyll-4-ethyl-N-(l-methylethyl)-2-propyl-lH-imidazoIe-5- 

20 carboxamide; 

N-(3,4-Dimethyl-5-isoxazolyl)-2'-ethoxymethyl-4*-[[(6-ethyl-3- 
metho3q^-2-methyl-4-pyridinyl)oxy]methyl] [l,l'-biphenyl]-2-sulfonamide; 

4*-[(5-Acetyl-4-ethyl-2-propylimidazol-l-yl)methyl]-N-(3,4-dimethyl- 
5-isoxazolyl)-2*-methyl[l,l-biphenyl]-2-s\ilfonamide; 
25 N-(3,4-Dimethyl-5-isoxazoiylH'-[[(6-ethyl-3-methoxy-2-methyM 
pyridinyl)oxy]methyl]-2'-propyi[l,l-biphenyl]-2-sulfonamide; 

(S)-2-[N-[2*-[[N-(5-Methyl-3-isoxazolyl)amino]sulfonyl][l,l*- 
biphenyl] -4-yl] methyl] -N-( l-oxopentyl)amino] -3 ,N-dimethylbutanamide; 

(S)-2-[N-[2'-[[N-(4-Bromo-5-methyl-3-isoxazolyl)amino]sulfonyl][l,l'- 
30 biphenyl] -4-yl] methyl] -N-( l-oxopentyl)amino] -3 ,N-dimethylbutanamide; 
4*-[(2-Ethylquinolin-4-yl)oxymethyl]-N-(5-methyhsoxazol-3-yl) 
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[l,r-biphenyl]-2-sulfonainide; 

4'-[(2-Butyl-4-oxo-l,3-diazaspiro[4.4]non-l-en-3-yl)methyll-N-(4- 
bromo-5-methyl-3-isoxazolyl)-2'-I(3,3-dimethyl-2-oxo-l- 
pyrrolidinyl)methyll[l,l'-biphenyl]-2-sulfonamide; 
5 N-[[4-[(2-Butyl-4-oxo-l,3-diazaspiro[4.4]non-l-en-3-yl)methyll-2'- 
[[(4,5-dimethyl-3-isoxazolyl)amino]sulfonyl][l,l'-biphenyl]-2-yl]methyl]-N- 

methyl-2-pyrazinecarboxamide; 

N-[[2'-[[(4,5-Dimethyl-3-isoxazolyl)ainino]sulfonyl][l,l'-biphenyl]-4- 

yl]methyl]-N-(l-oxopentyl)-L-valine; 
10 4'.[(2-Butyl-4-oxo-l,3-diazaspiro[4.4]non-l-en-3-yl)methyll-2'-cyano- 

N-(4,5-dimethyl-3-isoxazolyl)[l,r-biphenyl]-2-sulfonamide; 

(S)-N-[[2'-[l(4,5-Diinethyl-3-isoxazolyl)aininolsiilfonyl][l,r- 
biphenyll-4-yl]methyl]-N-(l-piperidinyl)carbonyl]propyl]pentanamide; 

and salts, enantiomers, diasteriomers and metabolites thereof. 

15 

23. A method for the treatment of an endothelin-dependent or 
angiotensin Il-dependent disorder (such as hypertension, piilmonary 
hypertension, primary pulmonary hypertension, low renin hypertension, 
male erectile dysfunction, male or female sexual dysfunction, heart 

20 failure, atherosclerosis, restenosis, endotoxemia, inhibition of cell growth, 
cancer, migraine, asthma, ischemia, subarachnoid hemorrhage, benign 
prostatic hypertrophy, renal glomerular or mesangial cell disorders, acute 
or chronic renal failure, chronic obstructive pulmonary disease, pain 
associated with prostate cancer, organ damage associated with the cell 

25 poliferative effects of endothelin, general morbidity and mortality 
associated with endothelin-dependent or angiotensin Il-depedendent 
disorders, diabetic nephropathy, and dementia), comprising the step of 
administering to a subject in need thereof an amoxmt effective therefor of 
at least one compound of claim 1. 
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24. A pharmaceutical composition for the treatment of an 
endothelin-dependent or angiotensin H-dependent disorder, comprising a 
pharmaceutically acceptable vehicle or diluent and at least one compound 
of claim 1 in an amount effective therefor. 

5 

25. A compound of claim 1, wherein said compound is selected from the 

group consisting of: 

N-(4,5-Dimethyl-3-isoxazolyl)-4'-[t(6-ethyl-3-methoxy-2-methyl-4- 

pyridinyl)oxy]methyl]-2' -ethyl Il,l'-biphenyl]-2-sulfonamide; 
10 N-(3,4-Dimethyl-5-isoxazolyl)-4'-[[(6-ethyl-3-methoxy-2-methyl-4- 

pyridinyl)oxylmethyl]-2'-ethyl [l,r-biphenyl]-2-sulfonamide; 

N-(4,5-Dimethyl-3-isoxazolyl)-4'-[[(3-methoxy-2-methyl-6-propyl-4- 

pyridinyl)oxy]methyl]-2'-ethyl[l,I'-biphenyl]-2-sulfonamide; 

N-(3,4-Dimethyl-5-isoxazolyl)-4'-[[(3-methoxy-2-methyl-6-propyl-4- 

15 pyridinyl)oxy]methyl]-2'-ethyl [l,l'-biphenyl]-2-sulfonamide; 

N-(4,5-Dimethyl-3-isoxazolyl)-4'-[[(3-methoxy-2-methyl-6-propyl-4- 
pyridinyl)oxy]methyll-2'-(ethoxymethyl)[l,l'-biphenyl]-2-sulfonamide; 

N-(3,4-Dimethyl-5-isoxazolyl)-4'-[[(3-methoxy-2-methyl-6-propyl-4- 
pyridinyl)oxy]methyl]-2'-(ethoxymethyI)(l,l'-biphenyl]-2-sulfonamide; 
20 N-(4,5-Dimethyl-3-isoxazolyl)-4'-[[(3-methoxy-2-methyl-6-propyl-4- 

pyridinyl)oxy]methyl]-2'-propyl [ 1 , l'-biphenyl]-2-sulfonamide; 

N-(3,4-Dimethyl-5-isoxazolyI)-4'-[[(3-methoxy-2-methyl-6-propyl-4- 

pyridinyI)oxy]methyl] -2' -propyl [l,l*-biphenyl]-2-sulfonamide; 

N-(4,5-Dimethyl-3-isoxazolyl)-4'-[[(3-ethoxy-6-ethyI-2-methyl-4- 

25 pyridinyl)oxy]methyll-2*-ethyl [l,l"-biphenyl]-2-sulfonamide; 

N-(3,4-Dimethyl-5-isoxazolyl)-4'-[[(3-ethoxy-6-ethyl-2-methyl-4- 

pyridinyl)oxy]methyll-2'-ethyl[l,l'-biphenyl]-2-sulfonamide; 

N.(4,5-Dimethyl-3-isoxazolyl)-4'-[[(3-ethoxy-6-ethyl-2-methyl-4- 
pyridinyl)oxy]methyl]-2'-ethoxymethyl [l,l'-biphenyll-2-sulfonamide; 
30 N-(3,4-Dimethyl-5-isoxazolyl)-4'-[[(3-ethoxy-6-ethyl-2-methyl-4- 
pyridinyl)oxylmethyll-2'-ethoxymethyl [l,l'-biphenyll-2-sulfonamide; 
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N-(4,5-Diinethyl-3-isoxazolyl)-4'-[[(3-etho3y-6-ethyl-2-methyl-4- 
pyridinyl)oxy]methyl]-2'-propyl [l,l'-biphenyl]-2-sulfonainide; 

N-(3,4-Diinethyl-5-isoxazolyl)-4'-[[(3-ethoxy-6-ethyl-2-methyl-4- 
pyridinyl)oxy]methyl]-2*-propyl [l,l'-biphenyl]-2-sulfonamide; 
5 N-(4,5-Diinethyl-3-isoxazolyl)-4'- [ [(3-ethoxy-2-inethyl-6-propyl-4- 

pyridinyDoxy] methyl] -2'-ethyl [1 , 1'-biphenyl] -2-sulfonainide; 

N-(3,4-Dimethyl-5-isoxazolyl)-4'-[[(3-ethoxy-2-methyl-6-propyl-4- 
P3nidinyl)oxy]methyl]-2'-ethyl [l,l'-biphenyl]-2-sulfonainide; 

N-(4,5-Dimethyl-3-isoxazolyl)-4'-l[(3-ethoxy-2-methyl-6-propyl-4- 
10 pyridinyl)oxy]methyl]-2*-eth03Qanethyl [l,l'-biphenyl]-2-sulfonamide; 

N-(3,4-Dimethyl-5-isoxazolyl)-4'-[[(3-ethoxy-2-methyl-6-propyl-4- 
pyridinyl)oxy]methyl]-2'-etho3Qrmethyl [l,l'-biphenyl]-2-sulfonamide; 

N-(4,5-Diinethyl-3-isoxazolyl)-4'-[[(3-ethoxy-2-niethyl-6-propyl-4- 
pyridinyl)oxy]methyl]-2'-propyl [l,l'-biphenyl]-2-sulfonainide; 
15 N-(3 ,4-Diinethyl-5-isoxazolyl)-4'- [I(3-ethoxy-2-methyl-6-propyl-4- 

pyridinyl)oxy]methyl]-2'-propyl [l,l'-biphenyl]-2-sulfonamide; 

N-(4,5-Dimethyl-3-isoxazolyl)-4'-[[(2,6-dimethyl-3-ethoxy-4- 
P3aidinyl)oxy]inethyl]-2'-ethyl [l,l'-biphenyl]-2-sulfonamide; 

N-(3,4-Dimethyl-5-isoxazolyl)-4'-[[(2,6-dimethyl-3-ethoxy-4- 
20 pyTidinyl)oxy]inethyl]-2'-ethyl [l,l'-biphenyl]-2-sulfonamide; 

N-(4,5-Dimethyl-3-isoxazolyl)-4'-[[(2,6-dimethyl-3-€tho3Qr-4- 
pyridinyl)oxy]metiiyl]-2'-ethoxymethyi [l,l'-biphenyl]-2-sulfonamide; 

N-(3,4-Dimethyl-5-isoxazolyl)-4'-[[(2,6-diinethyl-3-ethoxy-4- 
pyridinyl)oxy]methyl]-2'-etiio:Qrjnethyl tl,l'-biphenyl]-2-sulfonamide; 
25 N-(4,5-Dimethyl-3-isoxazolyl)-4'-([(2,6-dimethyl-3-ethoxy-4- 
P3rridinyl)oxy]methyl]-2 -propyl [l,l'-biphenyl]-2-sulfonamide; 

N-(3,4-Dimethyl-5-isoxazolyl)-4'-[[(2,6-diinethyl-3-ethoxy-4- 
pyridinyDoxyJmethyl] -2'-propyl [l,l'-biphenyl]-2-sulfonamide; 

and salts, enantiomers, diasteriomers and metabolites thereof. 
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26. A compound of formula LXX, or an enantiomer, diastereomer, salt or 
metabolite thereof 




5 wherein Ra, Riou Ri02, Ri03, Ri04 are as defined in claim 1; 

R3 is isoxazol-5-yl or isoxazol-3-yl independently substituted with two 
substituents selected from alkyl or halogen; and 
is any group such that the resulting compound demonstrates affinity 
(IC50) for both the AT^ receptor and ET^ receptor of less than 5 
10 micromolar at both receptors. 




27. A compound of claim 2, wherein is 



28. A compound of claim 27, wherein R2 is alkyl, haloalkyl, 
alkoxyalkyl or haloalkoxyalkyl and R^^^, R^^, Rjog, R^q^ are each 

15 independently hydrogen, halogen, or alkyl. 

29. A compound of claim 27, wherein R^ is -CHjY. 

30. A compound of claim 29, wherein Y is £. 



20 



31. A crystalline form of 4 -[(2-Butyl-4-oxo-l,3-dia2aspiro[4.4]non-l-en- 

3-yl)methyl]-N-(4,5-dimethyl-3-isoxazolyl)-2'-(ethoxymethyl) [1,1 '-biphenyl]-2- 
sulfonamide having a melting point of about 148°C. 
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32. A compound of claim 1 selected from 

4'-((2-Butyl-4-oxo-l,3-diazaspiro[4.4]non-l-en-3-yl)methyl]-3'-chloro- 
N-(4,5-dimethyl-3-isoxazolyl)-5-methoxy[l,l'-biphenyl]-2-sulfonamide; 
5 4'-[(2-Butyl-4-oxo-l,3-diazaspiro[4.4]non-l-en-3-yl)methyl]-N-(4,5- 
dimethyl-3-isoxazolyl)-3-fluoro-4-methoxy[l,l'-biphenyl]-2-sulfonamide; 

4'-[(2-Butyl-4-oxo-l,3-diazaspiro[4.4]non-l-en-3-yl)methyl]-5'-chloro- 
N-(4,5-dimethyl-3-isoxazolyl)-2'-fluoro-4-metho:Qr[l,l'-biphenyl]-2- 
sulfonamide; 

10 4'.[(2-Butyl-4-oxo-l,3-diaza8piro[4.4]non-l-en-3-yl)methyl]-3'-chloro- 
N-(4,5-dimetiiyl-3-isoxazolyl)-4-methoxy[l,l'-biphenyl]-2-sidfonamide; 

4'-[(2-Butyl-4-oxo-l,3-diazaspiro[4.4]non-l-en-3-yl)methyll-N-(4,5- 
dimethyl-3-isoxazolyl)-4-methoxy[l,r-biphenyl]-2-sulfonamide; 

4-[(2-Butyl-4-oxo-l,3-diazaspiro[4.4]non-l-eii-3-yl)methyl]-N-(4,5- 
15 dimethyl-3-isoxazolyl)-2'-(ethoxymethyl)-4-methoxy[l,l'-biphenyl]-2- 
sulfonamide; 

4'-[(2-Butyl-4-oxo-l,3-diazaspiro[4.4]non-l-en-3-yl)methyl]-N-(4,5- 
dimethyl-3-isoxazolyl)-3'-fluoro-5-methoxy[l,l'-biphenyl]-2-sulfonamidfe; 
4'- [(2-Butyl-4-oxo-l ,3-diazaspiro[4.4] non- l-en-3-yl)methyl]-5'-chloro- 
20 N-(4,5-dimethyl-3-isoxazolyl)-2'-fluoro-5-methoxy[l,l'-biphenyl]-2- 

sulfonamide; 

4'-[(2-Butyl-4-oxo-l,3-diazaspiro[4.4]non-l-en-3-yl)methyl]-N-(4,5- 
dimethyl-3-isoxazolyl)-5-metho3gr[l,l'-biphenyll-2-siilfonamide; 

4'-((2-Butyl-4-oxo-l,3-diazasplro[4.4]non-l-en-3-yl)metiiyl]-N-(4,5- 
25 dimethyl-3-isoxazolyl)-2'-(ethoxymethyl)-5-methoxy[l,l'-biphenyl]-2- 
sulfonamide; 

4'-[(2-Butyl-4-oxo-l,3-diazaspiro[4.4]non-l-en-3-yl)methyl]-N-(4,5- 
dimethyl-3-isoxazolyl)-3'-fluoro-4,5-dimethoxy[l,l'-biphenyl]-2- 
sulfonamide; 
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4'-[(2-Butyl-4-oxo-l,3-diazaspiro[4.41non-l-en-3-yl)methyl]-5'-chloro- 
N-(4,5-dimethyl-3-isoxazolyl)-2'-fluoro-4,5-dimethoxy[l,l'-bipheiiyl]-2- 

sulfonamide; 

4'-[(2-Butyl-4-oxo-l,3-diazaspiro[4.4]non-l-en-3-yl)methyl]-3'-chloro- 
5 N-(4,5-dimethyl-34soxazolyl)-4,5-dimethoxy[l.l'-biphenyll-2-sulfonamide; 

4'-[(2-Butyl-4-oxo-l,3-diazaspiro[4.41non-l-en-3-yl)methyll-N-(4,5- 
diinethyl-3-isoxazolyl)-4,5-dimethoxy[l,l'-biphenyl]-2-sulfonamide; 

4'-[(2-Butyl-4-oxo-l,3-diazaspiro(4.41non-l-en-3-yl)methyl]-N-(4,5- 
dimethyl-3-isoxazolyl)-2'-(ethoxymethyl)-4,5-dimethoxy[l,l'-biphenyll-2- 

10 sulfonamide; 

4'-[(2-Butyl-4-oxo-l,3-diazaspiro[4.4]non-l-en-3-yl)methyl]-5'-chloro- 

N-(4,5-diinethyl-3-isoxazolyl)-2'-fluoro[l,l*-biphenyll-2-sulfonamide; 

4'-[(2-Butyl-4-oxo-l,3-diazaspiro[4.4]non-l-en-3-yl)methyll-3'-chloro- 

N-(4,5-dimethyl-3-isoxazolyl)[l,l'-biphenyl]-2-sulfonainide; 
15 4»-[(2.Butyl-4-oxo-l,3-diazaspiro[4.4]non-l-en-3-yl)methyl]-N-(4,5- 
dimethyl-3-isoxazolyl)-4-methoxy-3'-methyl[l,l-biphenyl]-2-sulfonamide; 

4'.[(2.Butyl-4-oxo-l,3-diazaspiro[4.41noii-l-eii-3-yl)methyll-N-(4,5- 
dimethyl-3-isoxazolyl)-3'-fluoro-4-methoxy[l,l'-biphenyl]-2-sulfoiiainide; 

4'-[(2-Butyl-4-oxo-l,3-diazaspiro[4.4]non-l-en-3-yl)methyl]-N-(4,5- 
20 dimethyl-3-isoxazolyl)-3'-methyl[l,l'-biphenyl]-2-sulfonamide; 

4'-[(2-Butyl-4-oxo-l,3-diazaspiro[4.4]noii-l-en-3-yl)methyl]-N-(4,5- 
diinethyl-3-isoxazolyl)-5-fluoro[l,l'-biphenyl]-2-sulfonainide; 

N'-(Cyclopropylcarbonyl)-N'-[[2'-[[(4,5-dimethyl-3- 
isoxazolyl)aminolsulfonyl][l,l'-biphenyl]-4-yl]inethyll-N-methyl-L- 

25 valinamide; 

N'-[l2'-[[(4,5-Dimethyl-3-isoxazolyl)ainino]sulfonyl]ll,l'-biphenyl]-4- 

yllmethyl]-N,3-dimethyl-N*-(l-oxobutyl)-L-valinamide; 

N'-[[2'-[[(4,5-Dimethyl-3-isoxazolyl)ainino]sulfonyl][l,l'-biphenyll-4- 

yl]inethyl]-N-methyl-N'-(2-methyl-l-oxopropyl)-L-vaUnainide; 
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N'-(Cyclopentylcarbonyl)-N'-[[2'-[[(4,5-dimethyl-3- 
isoxazolyl)anunolsulfonyl][l,l'-biphenyl]-4-yllmethyll-N-methyl-L- 

valinamide; 

N*-[I2'-[[(4,5-Dimethyl-3-isoxazolyl)aminolsulfonyll-3-fluoro[l,l'- 
5 biphenyl]-4-yl]methyl]-N-inethyl-N*-(l-oxobutyl)-L-vaUnainide; 

N^-[[2'-[l(4,5-Dimethyl-3-isoxazolyl)amino]sulfonyll[l,r-biphenyl]-4- 
yl]methyl]-N-(l-methylethyl)-N'-(l-oxobutyl)-L-valinainide; 

N*-[[2'-[[(4,5-Dimethyl-3-isoxazolyl)amino]siilfonyl][l,l'-biphenyll-4- 
yl]inethyl]-N-(2-methoxyethyl)-N*-(l-oxobutyl)-L-valinamide; 
10 N-(Cyclopropylmethyl)-N'- [[2'- [[(4,5-dimethyl-3- 

isoxazolyl)ainino]sulfonyll[l,l'-biphenyl]-4-yl]methyl]-NMl-oxobutyl)-L- 

valinamide; 

N'-(l2'-[l(4,5-Dimethyl-3-isoxazolyl)aminolsulfonyll[l,l'-bipbenyl]-4- 
yl]methyl]-N*-(l-oxobutyl)-N-(3-pyridinyl)-L-valinamide; 
15 N*-[[2'-[[(4,5-Diinethyl-3-isoxazolyl)amino]sulfonyl][l,l'-biphenyl]-4- 

yl]methyl]-N-methyl-N*-(l-oxopentyl)-L-valinamide; 

N-Methyl-N'^-[[2'-[[(5-methyl-3-isoxazolyl)aminolsulfonyl][l,l'- 
biphenyl]-4-yllmethyl]-N^-(l-oxopentyl)-L-valinainide; 

N^-[[2'-[[(4,5-Dimethyl-3-isoxazolyl)amino]siilfonyl][l,l'-biphenyl]-4- 

20 yl]methyl]-N-ethyl-NMl-oxobutyl)-L-valinamide; 

N*-[[2'-[[(4,5-Dimethyl-3-isoxazolyl)amino]sulfonyl]-5'-fluoro[l,l- 
biphenyl]-4-yl]methyl]-N-inethyl-N'-(l-oxobutyl)-L-valinamide; 

N-(4,5-Dimethyl-3-isoxazolyl)-4'-[[(2,6-dimethyl-3-methoxy-4- 
pyridinyl)oxy]methyll[l,l'-biphenyll-2-sulfonamide; 
25 N-(4,5-Dimethyl-3-isoxazolyl)-4'-[[(2,6-dimethyl-3-inethoxy-4- 
pyridinyl)o3qr]methyl]-3'-fluoro[l,l'-biphenyll-2-svdfonamide; 

N-(4,5-Dimethyl-3-isoxazolyl)-4'-[(l,4,5,6,7,8-hexahydro-8-oxo-2- 
propyl-l-cycloheptimidazolyl)methyl](l,l'-biphenyl]-2-sulfonamide; 

N-(4,5-Dimethyl-3-isoxazolyl)-3'.fluoro-4'-[(l,4,5,6,7,8-hexahydro-8- 
30 oxo-2-propyl-l-cycloheptimidazolyl)methyll[l,l'-biphenyl]-2-sulfonaimde; 
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N-(4,5-Dimethyl-3-isoxazolyl)-5-fluoro-4'-[(l,4,5,6,7,8-hexahydro-8- 
oxo-2-propyl-l-(ydoheptiinidazolyl)methyll[l,l*-biphenyl]-2-sulfonamide; 

4*-[(2-Butyl-4-oxo-l,3-diazaspiro[4.4]non-l-en-3-yl)methyl]-N-(4,5- 
dimethyl-3-isoxazolyl)-2'-(hydroxymethyl)[l,r-biphenyll-2-sulfonainide; 
5 N-[[2'-[[(4,5-Dimethyl-3-isoxazolyl)amino]sulfonyll-2- 
(ethoxyinethyl)[l,l'-biphenyl]-4-yl]methyl]-l-[(l- 
oxopentyDamino] cyclopentanamide; 

and salts, enantiomers, diasteriomers and metabolites thereof. 

10 33. A compound of claim 1 selected from 

4*-[(2-Butyl-4-oxo-l,3-dia2aspiro[4.4]non-l-en-3-yl)methyl]-3'-chloro- 
N-(3,4-dimethyl-5-isoxazolyl)-5-metho:Qr[l,l'-biphenyll-2-sulfonamide; 

4'-[(2-Butyl-4-oxo-l,3-diazaspiro[4.4]non-l-en-3-yl)methyl]-N-(3,4- 
dimethyl-5-isoxazolyl)-3'-fluoro-4-metho3qr[l,l'-biphenyl]-2-sulfonamide; 
15 4'-[(2-Butyl-4-oxo-l,3-diazaspiro[4.41non-l-en-3-yl)methyl]-5'-chloro- 
N-(3,4-dimethyl-5-isoxazolyl)-2'-fluoro-4-methoxy[l,l'-biphenyll-2- 
sulfonamide; 

4'-[(2-Butyl-4-oxo-l,3-diazaspiro[4.4]non-l-en-3-yl)methyl]-3'-chloro- 
N-(3,4-dimethyl-5-isoxazoIyl)-4-methoxy [1 , 1'-biphenyl] -2-sulfonamide; 
20 4'-[(2-Butyl-4-oxo-l,3-diazaspiro[4.4]non-l-en-3-yI)methyl]-N-(3,4- 
dimethyl-5-isoxazolyl)-4-methoxy[l,l'-biphenyl]-2-sulfonamide; 

4'-I(2-Butyl-4-oxo-l,3-dia2aspiro[4.4]non-l-en-3-yl)methyll-N-(3,4- 
dimethyl-5-isoxazolyl)-2'-(ethoxymethyl)-4-methoxy[l,r-biphenyl]-2- 
sulfonamide; 

25 4'-[(2-Butyl-4-oxo-l,3-diazaspiro[4.4]non-l-en-3-yl)methyl]-N-(3,4- 
dimethyl-5-isoxazolyl)-3'-fluoro-5-methox5r[l,l'-biphenyl]-2-sulfonamide; 

4'-[(2-Butyl-4-oxo-l,3-diazaspiro[4.4]non-l-en-3-yl)methyl]-5'-chloro- 
N-(3,4-dimethyl-5-isoxazolyl)-2'-fluoro-5-methoxy[l,l'-biphenyl]-2- 
sulfonamide; 

30 4'-[(2-Butyl-4-oxo-l,3-diazaspiro[4.4]non-l-en-3-yl)methyl]-N-(3,4- 
dimethyl-5-isoxazolyl)-5-methoxy(l,l'-biphenyl]-2-sulfonamide; 



-281- 



wo 01/44239 PCT/USOO/33730 

4'-[(2-Butyl-4-oxo-l,3-dia2aspiro(4.41non-l-en-3-yl)inethyl]-N-(3,4- 
dimethyl-5-isoxazolyl)-2'-(ethoxymethyl)-5-methoxy[l,l'-biphenyl]-2- 
sulfonamide; 

4'-[(2-Butyl-4-oxo-l,3-diazaspiro[4.4]non-l-en-3-yl)methyl]-N-(3,4- 
5 dimethyl-5-isoxazolyl)-3'-fluoro-4,5-dimethoxy[l,l'-biphenyl]-2- 
sulfonamide; 

4'-[(2-Butyl-4-oxo-l,3-diazaspiro[4.4]non-l-en-3-yl)niethyl]-5*-chloro- 
N-(3,4-dimethyl-5-isoxazolyl)-2'-fluoro-4,5-diinethoxy[l,l'-biphenyl]-2- 
sulfonamide; 

10 4'-[(2-Butyl-4-oxo-l,3-diazaspiro[4.4]noii-l-en-3-yl)methyl]-3'-chloro- 
N-(3,4-dimethyl-5-isoxazolyl)-4,5-dimethoxy[l,l'-biphenyl]-2-sulfonainide; 

4'-[(2-Butyl-4-oxo-l,3-diazaspiro[4.4]non-l-en-3-yl)inethyl]-N-(3,4- 
dimethyl-5-isoxazolyl)-4,5-dimethoxyll,l-biphenyll-2-sulfonamide; 

4'-[(2-Butyl-4-oxo-l,3-diazaspiro[4.4]non-l-en-3-yl)methyl]-N-(3,4- 
15 diinethyl-5-isoxa2olyl)-2'-(ethoxymethyl)-4,5-dimethoxy[l,l'-biphenyll-2- 
sulfonamide; 

4'- [(2-Butyl-4-oxo-l ,3-diazaspiro [4.4] non-l-en-3-yl)methyl] -5'-chloro- 
N-(3,4-dimethyl-5-isoxazolyl)-2'-fluoro [1, 1'-biphenyl] -2-sulfonainide; 

4'-[(2-Butyl-4-oxo-l,3-diazaspiro[4.4]non-l-en-3-yl)methyll-3'-chloro- 
20 N-(3,4-dimethyl-5-isoxazolyl) [1, l'-biphenyl]-2-sulfonamide; 

4'-[(2-Butyl-4-oxo-l,3-diazaspiro[4.4]non-l-en-3-yl)methyl]-N-(3,4- 
dimethyl-5-isoxazolyl)-4-inethoxy-3'-methyl[l,l'-biphenyl]-2-sulfonamide; 

4'-((2-Butyl-4-oxo-l,3-diazaspiro[4.4]non-l-en-3-yl)methyll-N-(3,4- 
dimethyl-5-isoxazolyl)-3'-fluoro-4-metho:Qr[l,l*-biphenyl]-2-sidfonainide; 
25 4'-[(2-Butyl-4-oxo-l,3-diazaspiro[4.4]non-l-en-3-yl)inethyl]-N.(3,4. 
dimethyl-5-isoxazolyl)-3'-methyl[l,l'-biphenyll-2-sulfonamide; 

4*-[(2-Butyl-4-oxo-l,3-diazaspiro[4.41non-l-en-3-yl)methyl]-N-(3,4- 
dimethyl-5-isoxazolyl)-5-fluoro[l,l'-biphenyll-2-sulfonamide; 

N'-(Cyclopropylcarbonyl)-N'-[[2'-[l(3,4-dimethyl-5- 
30 isoxazolyl)ainino]sulfonyl][l,l'-biphenyl]-4-yl]methyl]-N-inethyl-L- 
valinamide; 
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N*-[[2*-[[(3,4-Dimethyl-54soxa2olyl)amino]stilfonyl][l,l'-biphenyl]-4- 
yllmethyl]-N,3-dimethyl-N*-(l-oxobuiyl)-L-valmainide; 

N''- [[2'-[[(3,4-Diinethyl-5-isoxazolyl)ainino]s\jlfonyl] [1, l*-biphenyll-4- 
yllmethyl]-N-methyl-N*-(2-methyl-l-oxopropyl)-L-vaUnamide; 
5 N'-(Cyclopentylcarbonyl)-N'-[[2'-[[(3,4-diinethyl-5- 

isoxazolyl)amino]sulfonyl][l,l'-biplienyll-4-yl]methyl]-N-niethyl-L. 

valinamide; 

N''-[l2'-[[(3,4-dimethyl-5-isoxazolyl)amino]sulfonyll-3-fluoro[l,l'- 
biphenyl]-4-yllmethyll-N-inethyl-N'-(l-oxobutyl)-L-valinainide; 
10 N''-[I2'-[[(3,4-dimethyl-5-isoxazolyl)aminolsxilfonyl]tl,l'-biphenyll-4- 
yl]inethyl]-N-(l-methylethyl)-N^-(l-oxobutyl)-L-valinamide; 

N*-[[2'-[[(3,4-dimethyl-5-isoxazolyl)amino]sulfonyl][l,l'-biphenyll-4- 
yl]methyl]-N-(2-methoxyethyl)-N'-(l-oxobutyl)-L-valinamide; 
N-(Cyclopropylmethyl)-N'-[[2'-[[(3,4-dimethyl-5- 
15 isoxazolyl)amino]sulfonyl]ll,l'-biphenyll-4-yl]methyl]-N'-(l-oxobutyl)-L- 

valinamide; 

N*-[[2'-[[(3,4-Dimethyl-5-isoxazolyl)ainino]sulfonyl][l,l'-biphenyll-4- 
yllinethyl]-N'-(l-oxobutyl)-N-(3-pyridinyl)-L-valinamide; 

N^-[[2'-[[(3,4-Dimethyl-5-isoxazolyl)amino]sulfonyl][l,l'-biphenyl]-4- 
20 yl]methyll-N-methyl-N*-(l-oxopeiityl)-L-valinamide; 

N-Methyl-N'-[[2'-[[(3-methyl-5-isoxazolyl)aininolsulfoiiyll[l,l- 

biphenyl]-4-yl]methyl]-N*-(l-oxopentyl)-L-valinamide; 

N''4[2*-l[(3,4-r)iinethyl-5-isoxazolyl)ainino]siilfonyl][l,l'-biphenyl]-4- 

yllmethyl]-N-ethyl-N*-(l-oxobutyl)-L-valinainide; 
25 N*.[[2'.([(3,4-Diinethyl-5-isoxazolyl)amino]sulfonyl]-5'-fluoro[l,l'- 
biphenyl]-4-yllmethyl]-N-methyl-N*-(lK)xobutyl)-L-valinaimde; 

N-(3,4-Dimethyl-5-isoxazolyl)-4'-[[(2,6-dimethyl-3-methoxy-4- 
pyridinyl)oxy]methyl][l,l'-biphenyl]-2-sulfonainide; 

N-(3,4-Dimethyl-5-isoxazolyl)-4'-[[(2,6.dimethyl-3-methoxy-4- 
30 pyridinyl)oxylmethyl]-3'-fluoro[l,l'-bipbenyl]-2-sulfonamide; 
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N-(3,4-Dimethyl-5-isoxa2olyl)-4*-[(l,4,5,6,7,8-hexahydro-8-oxo-2- 
propyl-l-cycloheptimidazolyDmethyl] [1, l'-biphenyl]-2-sulfoiiainide; 

N-(3,4-Dimethyl-5-isoxazolyl)-3'-fluoro-4'-[(l,4,5,6,7,8-hexahydro-8- 
oxo-2-propyl-l-cycloheptimidazolyl)methyl][l,l'-biphenyl]-2-sulfonamid^ 
5 N-(3,4-Dimethyl-5-isoxazolyl)-5-fluoro-4'-[(l,4,5,6,7,8-hexahydro-8- 
oxo-2-propyl-l-cycloheptiinidazolyl)methyl][l,l'-biphenyl]-2-sulfonainide; 

4'4(2-Butyl-4-oxo-l,3-diazaspiro[4.4]non-l-en--3--yl)methyl]-N-(3,4- 
dimethyl-5-isoxazolyl)-2'-(hydroxymethyl)[l,l*-biphenyl]-2-sulfonami^^^ 

N- [[2'- [ [(3 ,4-Dimethyl-5-isoxazolyl)amino] sulfonyl] -2- 
10 (ethoxymethyl)[l,l'.biphenyi]-4-yl]methyll-l-[(l- 
oxopentyl)amino]cyclopentanainide; 

and salts, enantiomers, diasteriomers and metabolites thereof. 

34. The compound 4*-[(2-Butyl-4-oxo-l,3-diazaspiro[4.4]non-l-en-3- 
15 yl)methyl]-N-(4,5-dimethyl-3-isoxazolyl)-2*-(2-fluoroethoxymethyl) [1,1'- 

biphenyl]-2-sulfonamide or a salt, enantiomer, diasteriomer or metabolite 
thereof. 

35. The compound 4'-[(2-Butyl-4-oxo-l,3-diazaspiro[4.4]non-l-en-3- 
20 yl)methyl]-N-(4,5-dimethyl-3-isoxazolyl)-2'-propyl [l,l'-biphenyl]-2- 

sulfonamide or a salt, enantiomer, diasteriomer or metabolite thereof. 

36. The compound N-{4,5-Dimethyl-3-isoxazolyl)-2*-ethoxymethyl' 
4'-[[(3-metho3jy-2,6-dimethyl-4-pyridinyl)oxy]methyl] [l,l*-biphenyl]-2- 

25 sulfonamide or a salt, enantiomer, diasteriomer or metabolite thereof. 

37. The compound N-(4,5-Dimethyl-3-isoxazolyl)-2'-[(2- 
fluoroethoxy)methyl]-4 -[[(3-methoxy-2,6-dimethyl-4-pyridinyl)oxy]methyl] [1,1- 
biphenyl]-2-sulfonamide or a salt, enantiomer, diasteriomer or metabolite thereof 

30 
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10 



15 



20 



38. The compound N-(4,5-Dimethyl-3-isoxazolyl)-4*-[[(3-methoxy- 
2,6-diinethyl-4-pyridinyl)oxy]methyl]-2*-propyl [l,l'-biphenyl]-2- 
sulfonamide or a salt, enantiomer, diasteriomer or metabolite thereof. 



39. A compound ofclaim 2, where in Ri is fi 

40. A compound of claim 39, wherein is hydrogen, alkyl, 
haloalkyl, alkoxyalkyl or haloalkoxyalkyl and R^oi, Rio2» ^m> ^^kw are each 
independently hydrogen, halogen, or alkyl. 

41. A compound of claim 39 wherein Rg is -CHjY. 

42. A compound of claim 41, wherein Y is Q. 

43. A compound of claim 1 wherein R^ is other than pyridyl when R, 

is A. 

44- The pharmaceutical composition of claim 46 further 
comprising at least one ACE inhibitor (such as captopril. zofenopril, 
foslnopril. ceranapril, alaceprll. enalapril, delapril, pentopril, 
quinapril, ramipril. or llsinopril), vasopepsidase inhibitor (such as 
omapatrllat or gemopatrilat), HMG CoA reductase inhibitor ( such as 
pravastatin, lovastatln, atorvastatin, simvastatin, NK-104 or ZD- 
4522). anti-platelet agent (such as clopidigrel. ticlopidine, CS-747 or 
aspirin), anti-diabetic agent (such as biguanides or 
blguanide/glyburide combinations), beta-adrenergic agent (such as 




-285- 



wo 01/44239 PCTAJSOO/33730 

carvedilol or metoprolol), or mineralocorticoid receptor antagonist (such as 
spironolactone or eplerenone). 



45, The compound (+)-4'-[(2-ButyM-oxo-l,3-diazaspiro[4.4]non-l- 
5 en-3-yl)methyl]-N-(4,5-dimethyl-3-isoxazolyl)-2'-(ethoxymethyl) [1,1- 

biphenyl]-2-sulfonamide or metabolites and salts thereof. 

46. The compound (-)-4'-[(2-'Butyl-4-oxo-l,3-diazaspiro[4.4]non-l- 
en-3-yl)methyl]-N-(4,5-dimethyl-3-isoxazolyl)-2'-(ethoxymethyl) [1,1*- 

10 biphenyl]-2-sulfonamide or metabolites and salts thereof. 
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